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INTRODUCTION 
The role of the vocational-training school and the , 
technical school is assuming major importance in American 
education. All individuals must prepare to solve life's 
problems—economic as well as ethical and social. Since occu­
pational education of today's youth must be adjusted to the 
realities of the world of work, many problems face the adminis­
trators of our schools. 
The Vocational Education Act of 196 3 was designed to pro­
vide more realistic programs of vocational education in terms 
of individual needs and the current and projected demands of 
the labor market. The adequate vocational school seems to be 
one answer. However,^a review of recent follow-up studies of 
vocational graduates shows that approximately half did not 
enter the field of work or type of job for which they were 
trained. 
Some of the facts that educators are aware of today are 
very startling. Forty per cent more boys and girls will leave 
school to seek jobs in the I960's than in the 1950's. There 
were one million more 17 year olds in America in 1964 than in 
1963. About half a million drop out of college each year to 
enter the labor market, along with one million high school 
graduates, and another million high school drop outs. Since 
the majority of these youths have no special training for a 
specific job, they fail to find satisfactory employment. 
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Thus it is evident that the vocational-technical school 
faces many problems in its attempts to prepare youth for suc­
cessful careers. The present study was designed to determine 
whether or not selected background factors might have a bearing 
on job placement of vocational graduates from the Des Moines 
Technical High School. 
A technical high school for Des Moines was established in 
1942. The school was an outgrowth of a program of training 
adults for employment in defense activities which the school 
system had been asked to provide. From 1942 until the end of 
World War II the high school program and the training of adult 
workers for industrial firms engaged in defense activities 
were carried on side by side. After World War II the enroll­
ment was augmented by returning veterans seeking technical 
education for employment purposes. The school's enrollment 
has grown from less than 300 in 1942 to over 2000 in 1965. 
Increased student interest in technical education requires 
continuing attention to facilities and program to meet the 
needs of students. 
Statement of the Problem 
The problem of this study was to survey the job placement 
of graduates of Des Moines Technical High School for the year 
1964, and to ascertain whether selected background factors 
might be related to placement success. The selected background 
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factors were scores on tests taken in grades nine through 
eleven, and included scores on the School and College Ability 
Test, SRA, language ability, Minnesota Paper Form Board, Bennett 
Mechanical Comprehension, Lee-Thorpe Occupational Interest 
Inventory, the Iowa Test of Educational Development, the Kuder 
Preference Record, and final grade averages at the end of 
ninth grade and at the end of high school. The main criterion 
of correct job placement was the graduate's success in obtain­
ing work in the area or closely related area for which he 
trained in Des Moines Technical High School. 
To satisfy this problem it was necessary to find the 
following: 
1. What percentage of graduates was presently employed? 
2. In what type of work was each employed? 
3. If unemployed, what was the graduate's last job? 
4. What were the jobs held by each graduate since com­
pleting high school? 
A number of secondary objectives were reached as a result 
of the information gathered and used to satisfy the primary 
problem. These secondary objectives are listed: 
1. What was the location of employment — local, or out­
side of Des Moines? 
2. What percentage of graduates enrolled in college or 
advanced training? 
3. How many semesters of vocational training did the 
graduate complete in high school? 
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4. What was the chief reason for enrolling in chosen 
training program in high school? 
5. What high school courses were valued as most helpful 
to the graduate in his employment? 
6. How did the graduate get his first job after gradua­
tion? 
7. If present job was different from the trade for which 
trained, what was the chief reason for changing to another 
occupation? 
8. Did the graduate like his trade or occupation? 
9. How many would choose the same training program if 
given a chance to do it again? 
10. What was the chief value of the specialized instruc­
tions received in the training program? 
11. What was considered to be the chief value in the 
present job of the related technical information received as 
a trainee? 
12. What suggestions did graduates have for improving 
the training program just completed, with respect to the 
emphasis to be placed on: 
a. related technical instruction? 
b. development of a skill in a trade? 
c. general and academic subjects? 
13. What was the trade or occupational goal for each 
graduate approximately ten years hence? 
5 
14. What were the graduate's opinions about the school's 
help in attaining this long range goal? 
15. What contact have graduates had with the local 
school since graduation? 
16. What comments or suggestions did graduates make con­
cerning their high school education in general? 
The numerical scores, which were the selected background 
factors, were gathered from school files. Each score was 
considered as a separate variable, and was assigned a number 
as shown below. These identifying numbers were used through­
out the study: 
Variable 
SCAT 3A 
1 Verbal 
2 Quantitative 
3 Total 
SRA Language Ability 
4 Total 
5 Vocabulary 
6 Spelling 
7 Syllables 
8 Punctuation 
9 Minnesota Paper Form Board 
10 Bennett Mechanical Comprehension 
Variable 
21 9th grade average 
Iowa Test of Educa­
tional Development 
22 Social Studies 
23 Natural Science 
24 Correct Expression 
25 Quantitative Ex­
pression 
26 Reading Social 
Studies 
27 Reading Natural 
Science 
28 Reading Literature 
29 General Vocabulary 
30 Composite 
Interest Inventory 31 Use of Source 
11 1. Personal-Social Kuder Preference 
12 2. Natural Record 
13 3. Mechanical 32 V. Verification 
14 4. Business 33 0. Outdoor 
15 5. Arts 34 1. Mechanical 
16 6. Science 35 2. Computational 
17 7. Verbal 36 3. Scientific 
18 8. Manipulative 37 4. Persuasive 
19 9. Computational 38 5. Artistic 
20 10. Level of Interests 
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Variable 
39 6. Literary 
40 7. Musical 
41 8. Social Service 
42 9. Clerical 
SCAT 2A 
43 Verbal 
44 Quantitative 
45 Total 
46 Minnesota Paper Form Board 
47 12th grade average 
Importance of the Study 
In order that guidance programs may be effective and pro­
gram planning be realistic, more information must be known about 
correct job placement of vocational-technical secondary-school 
graduates. If pertinent factors relating to job placement can 
be identified and related, the school staff will be able to 
aid students in the selection of appropriate vocational-
technical training. Factors considered here are basically 
those available to school personnel through school records. 
Limitations of the Study 
1. The population for the study was the 500 vocational-
technical students who graduated from Des Moines Technical 
High School in the spring of 1964, as listed in the commence­
ment program. 
2. The findings apply only to this particular group of 
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graduates from Des Moines Technical High School. 
3. Only the selected background factors listed in the 
statement of the problem were considered in the effect upon 
employment. 
4. Final grade averages may be affected by area of train­
ing chosen by students. No attempt was made to adjust or weigh 
final grade averages. 
5. The statistical treatment was limited to those cases 
on which complete information could be obtained, but the sum­
mary of questionnaires included all respondents. 
6. Since vocational-technical training is primarily a 
terminal type of education, those who continued with full-
time education were not included in the statistical analysis. 
Definition of Terms 
For the purpose of this study certain terms used are de­
fined as follows : 
Correct job placement — having obtained a job in the area 
or closely related area for which trained. 
Non-successful group — those graduates who were unem­
ployed or who were in work which was not related to the type 
for which they trained. 
Related work — jobs listed in the same general category 
as the one for which trained as found in the Dictionary of 
Occupational Titles. 
Training area — a core area of instruction and training 
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in which a student was involved during high school training. 
Day-trade classes — classes of a vocational preparatory 
nature, offered by the school to high school students, which 
provide instruction in the development of basic manipulative 
skills and related technical information. They include voca­
tional shop training. 
Trade and industrial education — includes training in 
those subjects which have as their purpose preparing secondary-
school youth for advantageous, useful employment in industrial 
occupations. The content of such subjects provides function­
ing knowledge and skills which apply directly to the designing, 
producing, processing, assembling, maintaining, or repairing 
of a product. Programs designed to provide this training must 
be approved under the regulations of the Division of Vocational 
Education of the State Department of Public Instruction and the 
United States Office of Education. 
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REVIEW OF LITERATURE 
The survey of literature revealed that research studies 
could be classified under four general headings. The first 
general area had to do with the job placement of vocational 
graduates; the second, background factors that affect job 
placement; the third, the employment opportunities and voca­
tional training needs; and fourth, prediction studies. 
Job Placement of Vocational Graduates 
In the field of job placement of vocational graduates the 
reports made by the United States Office of Education (34,35, 
36) offered some pertinent findings. These annual reports 
presented a follow-up of the previous year's graduates of trade 
and industrial programs in vocational and technical high schools 
in the North Atlantic Region. The states included in the area 
were Connecticut, Delaware, Maine, Maryland, Massachusetts, 
New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, 
Vermont, West Virginia, and the District of Columbia. 
In the three reports of studies made in 1960, 1961, and 
1962, it was found that approximately 67 per cent of the 
graduates were employed in work for which they had been trained 
or in related work. Some of the reasons given for failing to 
secure work in their field of training were: 
a. Some of the graduates change their minds about the 
field of work they wish to pursue and find employ-
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ment in other types of work. 
b. A few have not yet reached their 18th birthday and 
are technically not available for job placement. 
c. In some industrial areas all new employees must begin 
as general laborers. 
d. Of the females, many get married and become home-
makers . 
A follow-up study in Iowa was carried out by Dilts (10). 
One aim of his study was to describe the relationship between 
trade and industrial training in Iowa public high schools and 
the jobs in which graduates were employed. Table 1 contains 
figures on employment status as found in his study. 
Table 1. Employment status of 725 Iowa trade and industrial 
graduates 
Classification 
No. 
1957 
% No. 
1961 
% 
Total 
No. % 
In job for which 
trained 51 19 .3 101 21.9 152 21.0 
In job related to 
area for which 
trained 27 10 .2 36 7.8 63 8.7 
In job not related 
to area for which 
trained 94 35 . 6 128 27.8 222 30.6 
Unclassified 5 1 .9 8 1.7 13 1.8 
Military Service 42 15 .9 86 18.7 128 17.7 
In post-high school 
education or 
training 18 6 .8 62 13.4 80 
o
 
t—1 r-H 
Housewife 11 4 .2 3 0.7 14 1.9 
Unemployed 16 6 .0 37 8.0 53 7.3 
Totals 264 99 .9 461 100.0 725 100.0 
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It can be noted from the totals that 29.7 per cent of 
the graduates were working in a job, or closely related job, 
for which they were trained. On the other hand, 30.6 per cent 
were in jobs not related to the area for which they were 
trained. At another point in the study it was reported that 
about 53 per cent of the 1957 graduates worked at one time in 
the trade for which trained or a related area. Of 9 7 graduates 
who entered a job for which they were trained or a related 
area, about 64 per cent were still working in a job in this 
category. Approximately 4 6 per cent of the 19 61 graduates 
entered related work. 
In 1963 Zanzalari (7) completed a follow-up study of the 
1953 class of the Middlesex County Vocational and Technical 
High Schools in New Brunswick, Perth Amboy, and Woodbride, in 
New Jersey. He received a 91 per cent response from 98 
graduates involved. Directly upon graduation 81 per cent were 
placed in trades for which they had been trained. Of those 
available for employment, 60 per cent were still working at 
their trades 10 years later. The percentage available for 
employment fluctuated because of service in armed forces, but 
was 83 per cent as of June, 1963. Zanzalari concluded that 
those who, within five years after graduation, secured jobs 
for which they were trained, stayed in their areas; those who 
failed to get employment in their fields, during this same 
period, tended to move to other fields. 
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A follow-up study made in California by Hatalsan (14) 
showed that job placement was highly correlated with the 
training received in apprenticeship. He found that apprentice 
graduates progress readily Lo jobs with greater responsibility; 
they experience low unemployment and job mobility; they remain 
in the trade for which they trained; they are active in labor 
management and professional organizations; and they continue 
their education. These conclusions resulted from responses 
to a questionnaire by 722 apprentices. 
In a most pertinent survey, Andre (1) compared post high 
school educational experiences and occupational status of 
general-academic graduates with trade and technical high school 
graduates who had not attended college, but had been out of 
school five, ten and fifteen years. The comparison was made 
on 301 white general academic graduates and 461 white voca­
tional-technical graduates. He found that the graduates of the 
general academic courses ranked ten percentile points higher 
on standardized achievement tests than those of the vocational-
technical training courses. This may partially account for the 
fact that many in the first group enroll in post-high school 
educational programs, when they discover shortcomings in their 
high school education and their need for additional specialized 
training. Andre concluded that vocational-technical graduates 
who work in the trades for which they were trained, usually 
earn higher wages than graduates employed in occupations un-
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related to their training. 
A study comparing occupational experiences and the success 
of a group of day-trade school graduates of greater Kansas 
City with those of a group of general high school graduates 
of the same area was made by Kjos (17). His purpose was to 
determine whether there were any differences that could be 
attributed to their educational backgrounds. Graduates from 
1945 to 1952, omitting 1948, were included in his study. 
Kjos found that larger percentages of the day-trade 
graduates obtained their first employment in the skilled and 
semi-skilled fields, whereas a larger percentage of the gene­
ral high school graduates entered employment in clerical and 
sales jobs. Twenty-five per cent of the day-trade graduates 
accepted jobs that were similar to their job training, while 
only 8.4 per cent of the academic high school graduates en­
tered jobs similar to their training. 
Approximately 73 per cent of the academic and 57 per cent 
of the day-trade graduates took initial employment in jobs 
entirely unrelated to specific industrial education. Although 
the general high school graduates qualified 8.6 I.Q. points 
higher than the day-trade graduates, the latter, who averaged 
1.3 years older than the general high school graduates were 
rated by their employers higher in cooperation, job perfor­
mance, and willingness to assume responsibility. 
Employment findings reported by Wolfbein (39) are signifi­
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cant. He reports that 76 per cent of the trainees under the 
Area Redevelopment Act accepted work in training-related jobs. 
Of the 21,053 who had completed training during the time from 
November, 1961 to June, 1964, 14,321 were employed in train­
ing-related jobs, whereas only 1,571 were in non-training-
related jobs. 
The effectiveness of the Trades and Industrial Cooperative 
Education Training Program at Des Moines Technical High School 
in relation to post high school employment was studied by 
Tuttle (32). He obtained information from thirty employers 
and 135 men and women who had graduated during the school 
years from 1955 through 1961. He found that 62 per cent of 
the graduates were working in areas related to their training. 
As might be expected these students expressed satisfaction with 
their jobs and with the core area training in high school. 
The employers, however, expressed the feeling that the school 
should offer additional training in production work, business 
ethics and employment procedures. 
Twelve north Iowa counties were selected by Howe (15) 
for a pilot study of vocational-technical education in a pre­
dominantly agricultural area. This investigation involved a 
follow-up of former secondary students in order to gather 
opinions and information relative to vocational-technical 
training which seemed necessary. Since the area was primarily 
rural, the graduates had followed largely general-education 
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courses with attention by 34.7 per cent of the males to voca­
tional agriculture, and 7 2 per cent of the females to voca­
tional homemaking. Of these graduates, including those as 
far back as 1952, 25 per cent had obtained their job through 
direct application. Low mobility for employment was charac­
teristic with one third of the group being employed only 
within the home county, and 34 per cent of both sexes being 
employed in only one job. Some dissatisfaction with their 
job was reported with 86 per cent of the females and 7 5 per 
cent of the males indicating partial to complete satisfaction. 
The preceding studies show that successful job placement 
ranges from 25 to 81 per cent. Researchers, attempting to 
measure the effects of various factors, list some of the 
following for graduates not getting training-related work: 
some trainees change their mind about type of occupation they 
wish to follow, some must serve as general laborers before 
they can enter a skilled job, some graduates are under 18 
years of age and technically not employable, many females get 
married and become homemakers, a great number must first 
serve in the armed forces, apprenticeship may be required for 
longer training and more intensive training, lack of mobility 
for employment, and lack of employment service help in finding 
a job. 
The need for further research was evidenced by the un­
answered problems in the studies reviewed in this area. More 
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information is needed so that definite steps may be taken by 
educators and others involved in employment service to attain 
a higher correlation between vocational training and type of 
job which trainees obtain. 
Some Background Factors Affecting Job Placement 
The second area, background factors affecting job place­
ment, was treated in a number of studies. Numerous explana­
tions were offered as to why vocational school graduates are 
not more successful in getting employment in jobs related to 
their training. Furthermore, some studies give consideration 
to individual characteristics of the students in an effort 
to discover reasons for unsuccessful job placement. 
An approach to background factors was found in Lockwood's 
(23) study of vocational choices by students. He concluded 
that guidance people have generally deplored the lack of 
realism and the maldistribution of vocational choices, pre­
ferences and interests of youth. Unless percentages of 
choices and percentages of opportunity are about equal, the 
students' choices are said to be unrealistic. Lockwood, how­
ever, found 95 per cent of the students in his study were 
judged to be realistic, and only 5 per cent to be unrealistic. 
His conclusion was that realism appears to be an individual 
rather than a group-attached phenomenon. He found such en­
vironment influences as type of residence district, school 
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attended, social-economic-cultural-prestige status of family, 
size of farm, and group influence like race and sex were all 
unrelated to students' levels of realism of vocational 
preference. 
In a related study, Elmgren (12) tried to determine wheth­
er or not there was an identifiable and definitive relation­
ship between employment requirements and student goals and 
aptitudes. His subjects were technical majors in a junior 
college in the fields of drafting, electronics, and welding. 
His conclusions were that the relationship was not satisfac­
tory. The quality of the student did not measure up to 
industry's need. 
Shoemaker (29) tried to determine the extent to which 
measured vocational interest areas were rejected by high 
school students on various grade levels. He concluded that 
there were definite trends in the vocational interests of 
adolescents throughout the high school period. Boys tend 
to reject persuasive, musical, social service, outdoor, 
scientific, and artistic areas. Girls tend to reject^per­
suasive, mechanical, scientific, outdoor, artistic, literary 
and musical areas. j 
v/ 
In an attempt to determine whether or not intelligence 
might be a factor in dealing with vocational students, Morton 
(24) compared day-trade senior boys with non-vocational high 
school boys. He collected data in October and November of 
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1949 for 390 white high school senior boys in twelve Missouri 
schools. He found that the Ï.Q. of the non-vocational 
group averaged 99 points, whereas the I.Q. of the day-trade 
group averaged 91 points. The average grade according to 
teacher judgment was 2.19 for the non-vocational group as 
compared to 1.82 for the day-trade group, using a 4-point 
scale. 
In summary one might express certainty that there are 
many factors affecting job placement of vocational school 
graduates. These factors include the individual differences 
of the students themselves, preparation for the jobs, realis­
tic vocational choices, and success in achievement in school. 
Employment Situation and Vocational 
Training Needs 
The third area considered was the relationship between 
employment opportunities and vocational training needs. 
Often there is a lack of employment opportunity for the 
vocational trainee, or the employment is at a location too 
far removed from the source of the training. On the other 
hand, in industrial areas or labor-surplus areas vocational 
training opportunities are too few in number or are nonexis­
tent. The seriousness of this problem has caused some investi­
gations to be made by agencies of the government. 
Unemployment in the teenage group has become a subject 
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of national concern. The Secretary of Labor (28) recognized 
that fact when reporting that in 1963 teenagers accounted 
for 24 per cent of all unemployed persons. Although the 
number of teenagers in the labor force has increased by 1.2 
million between 1956 and 1964, the number of jobs for them 
has been decreasing. In 1964 teenagers accounted for 23 
per cent of all trainees enrolled under the Manpower Develop­
ment Training Act, (MDTA); yet, 15 per cent of teenagers 
available for work remained unemployed. 
The Labor Department (28) realized the urgency of teen­
age employment. As a result, effective counseling has become 
an important key to improving individual employability. New 
direction and emphasis has been given to testing and counsel­
ing techniques and resources in order to better evaluate 
trainee aptitudes and potentials and provide the necessary 
guidance for a more effective training experience for the 
individual. 
In the 1965 Report of the President (33) on MDTA programs 
the number one problem was still unemployment; the number two 
problem was the needs of the increasing number of new young 
jobseekers. Youth unemployment was three times greater than 
adult unemployment; yet there was an unprecedented increase 
in the number of youth entering the labor force. The report 
mentioned that in an average week during 1964, almost 3.9 
million jobless persons sought and failed to find employment. 
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Another .2.5 million who wanted full time employment could 
find only part time work. The total unemployment rate was 
reduced in 1964 to 5.2 per cent of the labor force. Teenage 
unemployment remained at 15 per cent. 
A study was conducted by Attebury (2) to ascertain the 
nature and amount of pre-employment training needed by workers 
in the entry occupations in Kansas City, and the extent to 
which existing educational programs were meeting these needs. 
He found that a larger proportion of youth should be training 
in skilled industrial occupations^ with the view of supply­
ing skilled workers more nearly in accord with demand. 
Attebury reported that a majority of the employers in 
the labor market area preferred beginning workers for entry 
jobs to be high school graduates, although only approxi­
mately fifty per cent actually practiced this policy. For 
beginning workers in skilled crafts, printing, drafting, and 
office and clerical jobs employers preferred workers with at 
least two years of pre-employment training. In the case of 
semi-skilled operators, employers preferred approximately 
one year of pre-employment training of a more general nature 
involving knowledge of common tools, materials, and processes 
such as are provided in a general education, including in­
dustrial arts. 
Prater (26) attempted to project the probable supply of 
and demand for technicians in Missouri from 1960 through 1970, 
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and to interpret the implications of these findings for the 
state's programs of vocational-technical education. He 
surveyed employment opportunities for industrial technicians 
in fifteen manufacturing industries and agencies, and the 
health services. He stated that the total number of tech­
nicians employed in manufacturing and non-manufacturing was 
expected to increase from an estimated 13,466 in 1960 to 
22,129 by 1970. He found that employers were experiencing 
difficulty in obtaining trained technicians in drafting, 
production, sales, inspection, electronics, maintenance and 
instrumentation. Prater estimated that there will be approxi­
mately 2.29 employment opportunities for each trained in­
dustrial technician entering the labor force. 
Moss (2 5) surveyed the educational and occupational 
experiences of a group of high school dropouts and graduates 
of schools located in a labor surplus area in Missouri. 
This area received financial and technical aid under the 
Area Development Act. He found that over half of the former 
students left the area in search of employment or to attend 
college. Vocational training opportunities were lacking 
since only half of the males and about three-fourths of the 
females had taken vocational training. 
Dropouts, whose ratio to graduates was roughly one to 
six, accounted for one half of those from the study who were 
unemployed. Moss found that a majority of the high school 
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graduates sought employment outside the county while a major­
ity of the dropouts remained in the county and also in the 
ranks of the unemployed. He also concluded that the vocation­
al education programs offered in the area were unsuccessful 
because they placed only 48 per cent of their graduates in 
work for which they trained. The need for more vocational 
training and of the proper type was clearly indicated. 
In summarizing this section it might be said that much 
greater coordination of training programs with employment 
needs must be attained. The nearly 4 million unemployed, with 
teenagers making up 15 to 20 per cent of the total, need 
technical training for the types of jobs available. Drop­
outs constitute over half of the unemployed teenagers. 
Projected employment opportunities for trained industrial 
technicians appear to exceed training opportunities. Re­
search of the needs indicated more vocational counseling is 
necessary to help match training opportunities with labor de­
mands . 
Prediction Studies 
Much emphasis is being placed on psychometrics in our 
schools, colleges, and industry. Instruments are constantly 
being validated and tested for reliability so that they can 
be used in selection, placement and guidance of personnel. 
Tests which attempt to measure intelligence, achievement, 
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aptitude, personality, interest and attitude have been devised. 
Many of these tests have been used for predictive purposes 
in an attempt to measure accurately the characteristics or 
factors that will foretell success. Following are studies 
dealing with prediction which are closely related to this in­
vestigation. 
Howe (16) examined the predictive ability of several 
factors relating,to success in the aviation core area at Des 
Moines Technical High School. In his analysis he found that 
the final grade received in the trade and industrial orien­
tation course was the only factor of those considered which 
could be used to predict probability of graduating and com­
pleting the course in aviation. 
Curde (8) studied predictors of achievement in trade and 
industrial courses for students entering Des Moines Technical 
High School. Curde concluded that the Minnesota Paper Form 
Board test when used alone was able to predict trade and indus­
trial orientation course achievement as well as when it was 
combined with the ACE, Bennett Test of Mechanical Comprehen­
sion, and English marks. 
Fribourgh (13) investigated the prediction of achieve­
ment, as measured by the final marks at the end of the first 
semester, in machine shop, printing, auto-diesel, and aviation 
engine vocational courses at the Des Moines Technical High 
School. He found that printing shop marks could be predicted 
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from the Minnesota Paper Form Board Test, machine shop and 
the auto-diesel shop marks could be predicted from the trade 
and industrial orientation shop marks, and the marks in avia­
tion engines could be predicted from the Bennett Test of 
Mechanical Comprehension. 
Prediction of achievement in auto-diesel, cabinet making, 
machine shop and printing core areas at Des Moines Technical 
High School was attempted by Robert Lathrop (20). He found 
that the ninth-grade mark average was the only variable found 
to be consistent in predictive ability in all four core areas. 
The development of probability tables from scores on a 
mental ability, a mechanical aptitude, and a finger dexterity 
test for predicting achievement in beginning high school 
printing in the Ottumwa High School, Ottumwa, Iowa, was under­
taken by Irvin Lathrop (19). Some of the probabilities were 
useful since they ran as high as 79 chances out of 100 of 
correct grade prediction. 
A negative conclusion was reached by Ramey (27) in con­
ducting a study to determine the usefulness of the Lee-Thorpe 
Occupational Interest Inventory for predicting achievement 
and choice of core areas in the Des Moines Technical High 
School. The conclusion reached by Ramey was that the prediction 
of achievement from the information used in the study was im­
practical . 
A considerable amount of work on predictive devices was 
25 
carried on by Whitehead (38) in California. She attempted to 
devise an aptitude test battery from standardized tests which 
would be predictive of success in training and on-the-job 
performance in the field of aircraft power plant mechanics. 
The conclusions drawn by Whitehead were that multifactor 
aptitude test batteries should be developed for specific insti­
tutions and used to predict for that institution's students 
only. 
The foregoing research studies dealing with predictive 
devices indicate that the problem is not entirely resolved. 
Clearly no one factor may be relied upon for vocational 
guidance of students in the various training areas. The need 
for more investigations into the matter of predictive devices 
is suggested by the variation in findings from study to study. 
From examining the results of the foregoing prediction 
studies, it was evident that many background factors should be 
investigated in this study to determine their value in predic­
ting occupational success. Forty seven background factors 
were selected for testing to see if relationships existed be­
tween these factors and whether or not graduates entered work 
which was closely related to their vocational training. 
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PROCEDURE 
The population for this study was the 500 vocational-
technical graduates from Des Moines Technical High School in 
the spring of 1964, as listed in the commencement program. 
Collecting the Data 
The data concerning employment were obtained through a 
questionnaire. The items in the questionnaire were selected 
after reviewing the related literature and after deciding upon 
the employment and training information to be used in this 
study. Many of the items were used in previous occupational 
follow-up studies, and some were developed for this local 
situation. Six graduates agreed to fill out the question­
naire and make suggestions for improvement before it was used 
in the study. 
An introductory letter was made a part of the question­
naire, and the content of the letter was modified for each of 
the three mailings. The first letter was essentially an ex­
planation of why the information was needed and what type of 
study was being made. The second letter was designed to be a 
reminder to those who had not responded. The third letter was 
a final plea to non-respondents to help make the survey more 
complete. Copies of the letters and questionnaire are included 
in Appendix A. 
The first letter and questionnaire combination was mailed 
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to each of the 500 graduates. A self-addressed envelope was 
included for the response. Three weeks after the initial 
letter, a follow-up letter and copy of the questionnaire was 
mailed to those who had not responded. Three weeks was con­
sidered a sufficient period of time for individuals to make 
a reply. Three weeks after the second mailing, the non-
respondents were contacted by letter and questionnaire again. 
If less than an 80 per cent return was obtained within 
three mailings of the questionnaire, a sample of twenty non-
respondents was to be contacted by personal interview. This 
technique was suggested in the writings of Sparks (30)* pp. 
15-20 and of Borg (4)** p. 219. On the other hand, if an 80 
per cent return had been obtained on the first or second mail­
ing, a third mailing would still have been made. 
*Sparks concluded from his study of non-respondents that 
in order to have a sample from a universe of persons to whom 
an issue is related, there should be no more than two follow-
ups. Normally some people from any population will refuse to 
fill out a questionnaire for one reason or another. Any 
efforts to get them to do so is wasted. 
* * 
This author states that if more than 20 per cent of the 
questionnaires are not returned, it is desirable to check a 
portion of the non-responding group even though this checking 
usually involves considerable effort. He says that in most 
educational studies of the sort conducted by graduate students, 
twenty cases are adequate to check the non-responding group. 
If this sample of non-responding subjects answers the questions 
in about the same manner as the responding group, it is safe to 
assume that the responding group is an unbiased sample of those 
to whom the questionnaire was mailed. If non-respondents dif­
fer significantly from the respondents, these differences 
should be noted and their significance discussed in reporting 
the results. 
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Handling of Data 
Twenty-eight per cent of the graduates responded to the 
first mailing of the questionnaire, an additional twenty-nine 
per cent responded to the second mailing, and only ten per 
cent responded to the third mailing, making a total of 67 
per cent. About one week after the second mailing telephone 
calls were made to some of the non-respondents to find out 
why they had not complied. The reason most often given was 
that they lacked motivation. 
Letters returning the questionnaires ceased arriving 
approximately two weeks after the third mailing, so no more 
attempts were made by mail. But since less than an 80 per 
cent return was attained, twenty non-respondents were chosen 
at random and sought out for interviews. These returns 
brought the total response up to 71 per cent of the graduates. 
Most of the information from the questionnaires lent 
itself to summarization in table form from which interpreta­
tions were made. Some items yielded information which had to 
be listed, such as suggestions for program improvement. The 
employment status, which was compared with the background in­
formation, was obtained from the questionnaires. 
The test scores and final grade averages were handled 
as follows : 
1. Test scores and final grade averages were obtained 
from the cumulative folder kept on each student at the high 
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school. 
2r All information was transferred to punched cards. 
3. Groupings were established as follows; (a) all 
boys, (b) boys in training-related work, (c) boys not in 
training-related work, (d) all girls, (e) girls in training-
related work, (f) girls not in training-related work. 
4. The Pearson product-moment coefficient of correlation 
was computed for the 47 variables used in the study. Corre­
lation matrices were obtained on the six previously mentioned 
groups. 
5. A point biserial coefficient of correlation was com­
puted on each variable for boys, and also for girls. 
6. Four of the high ranking variables, with respect to 
point biserial values, were then tested for predictive value 
in a discriminant equation for boys and for girls. 
7. F-Tests were made to determine whether all four var­
iables were useful in the discriminant equation. 
8. Predictive equations were set up for the factors 
found useful in the foregoing discriminant equation and F-
tests. 
9. Standard score profiles, using all variables, were 
constructed to compare groups. 
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FINDINGS 
The purpose of this section was to present the results of 
the study through a summary of the questionnaire, a statistical 
analysis, and standard score profiles. The findings were 
arranged in that order. 
Summary of Questionnaires 
Four major objectives and sixteen secondary or sub-
objectives were considered in their order. The data was pre­
sented in table form where feasible, and accompanied by inter­
pretations . 
Objective 1 
What percentage of graduates was presently employed? 
Information concerning the numbers and percentages of respond­
ents in training-related employment, and those not in training-
related employment is summarized in Table 2. It can be noted 
that the percentage of boys in full-time training-related work 
is only 22.32 per cent, but combined with 23.45 per cent of 
the girls in training-related work it totals 45.77 per cent. 
Only by adding those in training-related work on a part-time 
basis can it be stated that 53.68 per cent, or over half of the 
graduates were employed in work for which they trained at Des 
Moines Technical High School. 
The entire group of respondents was included in the fore­
going summary. No attempt was made to sort out those who were 
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technically not available for employment, such as housewives. 
The 20.06 per cent who indicated they were going to college 
or taking post-secondary schooling obviously affected the per­
centage available for work. 
Table 2. Numbers and percentages of respondents, both em­
ployed and unemployed 
Number Percent~ 
Boys in training-related work 79 22.32 
Boys not in training-related work 66 18.64 
Girls in training-related work 8 3 23.4 5 
Girls not in training-related work 20 5.65 
Boy college students in part-time 
training-related work 9 2.54 
Boy college students not in part-time 
training-related work 32 9.04 
Girl college students in part-time 
training-related work 19 5.37 
Girl college students not in part-time 
training-related work 11 3.11 
Total employed 319 90.12 
Housewives (unemployed) 16 4.52 
Boys unemployed 8 2.26 
Girls unemployed 3.10 
Total unemployed 35 9.88 
Grand Total 354 100.00 
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There were too few respondents who were in military 
service, only 23, to warrant a separate category. Since there 
are many types of jobs available in military service, a re­
spondent had ample opportunity to apply for work for which he 
trained during high school. Consequently, the information 
from service men was handled in the same manner as information 
from other respondents. 
Relatedness of work to training was determined on the 
following basis. Respondents were given a chance to indicate 
their evaluation of this relatedness by checking whether their 
job was closely related, partially related, distantly related, 
or not related to their training. This information was helpful 
in classifying respondents as being in training-related work 
and not in training-related work; but the final test was 
whether or not their work was listed in the related areas in 
the Dictionary of Occupational Titles. 
Objective 2 
In what type of work was each employed? The direct 
relationship between training areas and types of work for boys 
in training-related work was to be expected. For example, if 
a boy was trained in welding and was employed as a welder, 
there was a direct relationship between training and type of 
work. However, this same relationship for girls cannot be 
readily shown. The reason for this is that many types of 
office work are interrelated. Girls trained in stenography. 
Table 3. Numbers of respondents in various areas of work on a full or part-time 
basis 
Boys in Train- Boys Not In Girls in Train- Girls Not In 
Areas of Training ing Related Training Re- ing-Related Training-Re-
or Work Work lated Work Work lated Work 
Trained Working Trained Working Trained Working Trained Working 
in in in in in in in in 
Commercial Art 7 7 4 3 3 1 
Auto Body 3 3 5 
Auto Diesel 6 6 10 15 
Aviation 1 1 9 2 
Bookkeeping 3 3 4 2 9 5 1 
Clerical 5 5 5 58 74 7 9 
Computer 
Programming 2 2 1 4 
Distributive 
Education 9 9 7 11 7 4 5 5 
Stenography 13 4 4 3 
Carpentry 1 1 3 
Communications 
Electronics 9 9 10 1 
Technical Drawing 14 14 10 2 
Electricity and 
Industrial 
Electronics 4 4 6 1 
Hotel and 
Restaurant 1 1 1 8 2 
Machine Shop 5 5 3 3 
Painting and 
Decorating 1 1 5 1 
Pre-Health 2 2 5 2 8 8 6 2 
Printing 9 9 4 6 1 
Radio and TV 
Programming 1 1 1 1 1 2 
Table 3 (Continued) 
Boys in Train- Boys Not In Girls in Train- Girls Not In 
Areas of Training ing Related Training Re- ing-Related Training-Re-
or Work Work lated Work Work lated Work 
Trained Working Trained Working Trained Working Trained Working 
in in in in in in in in 
Refrigeration & Air 
Conditioning 3 
Tailoring 13 3 4 
Welding 4 4 5 1 
Cabinet Making 115
Laborer 28 3 
Munitions 
Specialist 1 
Beautician 1 
Intelligence 
Service 1 
Response Not Clear 4 2 
Totals 88 88 98 98 102 102 31 31 
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for example, are doing related work if they are employed as 
clerk-typists or any clerical job. 
The boys or girls who were not in training-related work 
in many instances were being trained on the job in their new 
area. Some indicated they took a non-training-related job 
with a company with the expectation of getting training-
related work with the same company when the opening occurred. 
Others simply took whatever job they could get, either on a 
full-time or part-time basis. 
Table 4. Last job held by unemployed as related to training 
Areas of Training Boys Girls Housewives 
or work Trained Worked Trained Worked Trained Worked 
in in in in in in 
Commercial Art 2 1 
Auto Body 1 
Auto Diesel 1 
Aviation 1 
Bookkeeping 2 2 
Clerical 3 4 8 7 
Distributive Ed. 1 2 2 
Stenography 4 2 1 1 
Hotel and 
Restaurant 1 1 
Pre-Health 2 1 
Printing 2 2 
Refrigeration & 
Air Cond. 1 
Tailoring 1 1 1 1 
Laborer 5 1 
Housewife 4 
Not Given 1 
Total 8 8 11 11 16 16 
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Objective 2 
If unemployed, what was the graduate's last job? If 
we assume housewives were technically not unemployed, then 19 
out of 354 respondents, or 5.4 per cent remaining in this 
category was quite low. The current national average is 15 
to 20 per cent of teenagers unemployed. 
Many of the unemployed included in Table 4 did spend some 
time working in their trained-for areas, such as two boys in 
printing and one in tailoring, and the girls also spent time 
in some area of their business training. 
Objective ^  
What were the jobs held by each graduate since completing 
high school? It must be remembered that the classifications 
are based upon types of work in which respondents spent most 
of their time since graduation. But it is of interest to note 
what other types of jobs were held for short periods of time. 
In this first section, boys in training-related work will 
be discussed. This will include full time workers and also 
those who were employed part time, such as college students. 
The types of jobs held varied from bank messenger to stock 
boy in a department store. At this point it is sufficient to 
say there was no discernible pattern in the types of jobs held 
by trainees in any areas. It appeared to be a case of taking 
whatever job was available until a training-related job could 
be obtained. A detailed account of jobs held by trainees in 
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various areas is found in Appendix B. 
Boys not in training-related work held a wider assortment 
of jobs than did those who spent most of their time in related 
work. College students are included in this summary. There 
appears to be no pattern in job attainment for trainees in this 
category either. For example, commercial art trainees re­
ported holding jobs in such diverse areas as auto body repair, 
meat cutter, lifeguard, and cook. A detailed listing of jobs 
held by trainees and by area of training are included in the 
Appendix. 
Similar detailed information for girls in training-
related work and those not in training-related work are found 
in Appendix B. 
An attempt was made to utilize the questionnaire replies 
from every respondent. This involved classifying everyone as 
being in training-related work, not in training-related work, 
unemployed, or housewife, on either a full-time or part-time 
basis. 
This general classification made it possible to summarize 
the rather subjective type of information on a group comparison 
basis. This information dealt largely with training during 
high school and the trainee's reaction to what he experienced. 
First it was necessary to establish for what each re­
spondent was trained. A maximum of six semesters of training 
were available. However, not every graduate received the full 
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six semesters of vocational training. The respondents 
averaged 5.16 semesters of training. To avoid disqualifying 
graduates for not being fully trained and therefore not 
accurately classifiable, a minimum of four semesters of train­
ing was used as a cut-off point. The reasons for lowering 
it to four were: (1) the first semester at Tech consisted 
mainly of a trades and industries orientation course, (2) 
some counted the trades and industries orientation course as 
a semester of training and others did not, (3) some switched 
training areas during high school, and (4) some transferred 
in later than the beginning of tenth grade, but early enough 
to get at least two years of training. 
None of the respondents were disqualified for having 
less than four semesters of training so far as the suimtiary 
of questionnaires was concerned. This was done so that all 
responses dealing with training could be included. However, 
in order to make the results of the statistical analysis of 
student's scores maximally reliable, the data on those having 
less than four semesters of training were eliminated. 
Sub-objective 1 
What was the location of employment — local, or outside 
of Pes Moines? One of the reasons often cited to explain 
the low percentage of vocational graduates obtaining training-
related work is lack of willingness to move to a place where 
training-related work exists. Information in Table 5 veri-
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fies the fact that only a small percentage move out of town. 
Table 5. Location of employment in relation to Des Moines 
Locally Employed Employed Out of D.M. 
No. % No. % 
Boys in training-related 
work 
76 27 3 8 
Boys in training-related 
work in Armed Forces 9 25 
Boys employed, but not 
in training-related work 82 29 2 5 
Boys employed, but not 
in training-related work 
in Armed Forces 14 38 
Girls in training-related 
work 96 34 6 16 
Girls employed, but not in 
training-related work 28 10 3 8 
Totals 282 100 37 100 
Not counting those in the armed services, a total of only 
14, or 4.4 per cent were employed somewhere other than Des 
Moines. 
Sub-objective 2^ 
What percentage of graduates enrolled in college or ad­
vanced training? In view of the fact that graduates of 
Des Moines Technical High School have met the requirements 
for a high school diploma in addition to getting vocational 
training, it is common for many of each year's graduates to 
continue their education in college. A total of 71 respond­
ents out of 354, or 20.06 per cent, indicated they were pur­
suing higher education. A breakdown of the type of work done 
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by this group on a part time basis is listed in Table 2, 
which is 2.54 per cent of the boys and 5.37 per cent of the 
girls in training-related work, and 9.04 per cent of the 
boys and 3.11 per cent of the girls not in training-related 
work. 
Sub-objective ^  
How many semesters of vocational training did the grad­
uates complete in High School? The average for all 
respondents was 5.16 semesters of vocational training. This 
was mentioned previously in connection with classifying or 
categorizing trainees. 
Sub-objective ^  
What was the chief reason for enrolling in chosen 
training program in High School? Table 6 is a summary of 
the reasons given by respondents for enrolling in their chosen 
program in High School. The totals indicate that not all 
respondents answered this item. 
Twenty-two per cent of the boys in training-related work 
indicated that advice of the family was the chief reason for 
enrolling. Seventeen per cent said no particular influence 
led them to enroll in a training program. 
Twenty-four per cent of the boys not in training-related 
work said no particular influence motivated them to enroll. 
But fifteen per cent mentioned family advice as a reason. 
The twenty-four per cent checking other influences gave a wide 
Table 6. Chief reason influencing respondents to enroll in the trade training 
program 
Boys in Boys not in Girls in Girls not in Unem- House-
Influences training training re- training training re- ployed wives 
related lated work related lated work 
work work 
No. % No. % No. % No. % No. % No. % 
No particular influence 15 17 23 24 37 37 10 35 8 42 2 15 
Advice of family 19 22 15 15 19 19 5 18 4 21 3 23 
Advice of other 
students 6 7 6 6 1 1 1 3 1 8 
Advice of counselor or 
school advisor 13 15 13 13 18 18 6 21 3 15 1 8 
Advice of other 
school personnel 2 3 1 1 
Advice of trade & 
Industrial 
coordinator 1 1 1 1 1 3 
Junior high school 
shop experience 6 7 7 7 2 7 
Had worked in trade 
before 2 3 4 4 2 2 1 3 1 8 
No prospect for 
attending college 6 7 2 2 10 10 2 7 2 11 3 23 
Table 6 (Continued) 
Boys in Boys not in Girls in Girls not in Unem­ House­
Influences training training re- training training re- ployed wives 
related lated work related lated work 
work work 
No. % No. % No. % No. % No. % No. % 
Lack of interest in 
academic subjects 
Other influences: 
(See following) 
Totals 
15 17 23 
86 100 98 
24 13 13 1 3 
100 100 100 29 100 
2 11 2 15 
19 100 13 100 
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variety of reasons. 
As many as 37 per cent of the girls checked no particular 
influence caused them to enroll in trade training, 19 per cent 
gave advice of the family as a reason, and 21 per cent checked 
advice of counselor or school advisor. 
Other influences were checked by 13 per cent of the girls 
in training-related work, but not all of them listing what 
the influence was. However, a detailed summary of the other 
influences given by the various groups is included in Appendix 
B. 
Sub-objective 5^ 
What high school courses were valued as most helpful to 
the graduate in his employment? 
Table 7. High school courses valued as helpful in employment 
Groups Core Subjects 
No. % 
Academic 
Subjects 
No. % 
Boys in training-related work 69 31 39 30 
Boys not in training-related work 36 16 46 35 
Girls in training-related work 92 40 26 20 
Girls not in training-related work 13 6 12 10 
Housewives 5 2 2 2 
Unemployed 11 5 4 3 
Totals 226 100 129 100 
There was a wide variety of subjects listed by respond­
ents. Some answered this item with four or five subjects. 
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while others gave no answer. The most logical way of 
summarizing the responses was to categorize the subjects as 
either core area type or academic type subjects. Core area 
subjects are the specialized courses, such as various kinds 
of welding in the welding training program. Academic sub­
jects are those common to most any high school, such as English, 
mathematics, and sciences, for example. 
Boys who were not in related work valued academic courses 
more highly in their employment. If they were not using their 
trade training, then core subjects were not as useful to them 
as general academic training was. Boys in training-related 
work valued core subjects as helpful, but also seemed to 
appreciate academic subjects. Girls in related work held 
their core subjects in high regard. They were apparently 
benefiting by the help business courses gave them in their 
employment. 
Sub-objective 6^ 
How did the graduate get his first job after graduation? 
The sub-objective was to find c it the main method graduates 
used to get their first job after graduation. Table 8 con­
tains figures indicating that personal efforts ranked high as 
a method, with forty-six per cent of the girls not in train­
ing-related work checking this. Help of relatives or friends 
was checked by as high as thirty per cent of this same girls' 
group. 
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Table 8. How did the graduate get his first job after grad­
uation? 
Method or Boys in Boys not Girls in Girls not Unem- House 
Channel training in train- training in train- ploy- wives 
related ing re- related ing re- ed 
lated lated 
No. % No. % No. % No. % No. % No. % 
Through 
advertise­
m e n t  5  6 2  2 5  5 1  4 1 6 2  1 8  
Through 
friends or 
relatives 10 11 25 26 15 16 7 30 4 22 
Through 
trade 
teacher 14 16 5 6 5 5 2 11 
Through 
counselor 
at school 1 11 12 21 41619 
Through 
coordin­
ator at 
school 20 23 8 9 28 29 1 4 5 46 
Through 
personal 
efforts 21 24 36 38 16 17 11 46 3 16 2 18 
Through 
public 
employment 
office 7 86 7 12 13 2 84 22 19 
Through 
private 
employment 
agency 10 10 1 4 2 11 
Entered 
military 
service 5 6 6 7 16 
Other means 4 5 4 4 3 3 
Totals 
87 100 93 100 96 100 24 100 18 100 11 100 
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The trade teacher or coordinator in school seemed to be 
helpful too, with forty-six per cent of the housewives marking 
this source. 
There are some private employment agencies available for 
girls, since ten per cent of those in training-related work 
mentioned this aid. 
Considering the numbers responding in the various group­
ing of graduates, there seemed to be no outstanding dif­
ferences in method of obtaining first job after graduation. 
The "other means" of getting first job may be quickly 
summarized by groups. Answers from boys in training-related 
work were "by going out there on my own and taking a welding 
test", "through Union Hall", "was a continuation of my Co-op 
job full time", and "shop record from high school". Boys 
not in training-related work replied, "Continuance of my Co-op 
job", "was employed during school", "recommended by college", 
and "could not get one, so entered service". Girls in train­
ing-related work stated, "Through former employer", "was em­
ployed there during high school", and financial aids director 
at Drake". 
Sub-objective 
If present job is different from the trade for which 
trained, what was the chief reason for changing to another 
occupation? Table 9 summarizes the reasons given by those 
classified as not in training-related work. It can be noted 
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that three respondents checked "am working in the same trade". 
This was true at the time of answering the questionnaire, but 
they were classified on the basis of most time spent in non-
training-related work. 
Table 9. If present job is different from the trade for 
which trained, what was the chief reason for 
changing to another occupation? 
Boys not in Girls not in 
training re- training re­
lated work lated work 
No. % No. % 
Am working in the same trade 2 2 1 4 
No job available in my trade 22 24 6 21 
Developed new interest 8 8 6 21 
Disliked trade for which I 
was trained 3 3 2 7 
Found better opportunity 14 15 5 18 
Never intended to follow 
the trade 1 1 1 4 
My new job pays better 5 5 
Other reasons (See Appendix) 40 42 7 25 
Totals 95 100 28 100 
The "other reasons" item was checked most frequently, 
forty-two per cent of the boys and twenty-five per cent of 
the girls, indicating personal plans and preferences play a 
big part in determining whether or not graduates get into 
training-related work. The most frequently mentioned reason 
in this category was that they worked mainly in summers and 
attended college during the year. Many mentioned that em­
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ployers required previous work experience before hiring in 
their trade area. A detailed list of the other reasons is 
included in the appendix. 
The single most important reason given for not working 
in training-related work was that no job was available in the 
trade for which trained. Some felt they found a better oppor­
tunity, or developed a new interest. Only two indicated 
that they never intended to follow the trade. 
Sub-objective 8^ 
Does the graduate like his trade or occupation? Ac­
cording to the replies, five per cent of the workers disliked 
their job, while all the others responding to the item said 
they liked their job very much, or at least fairly well. 
The sub-objective 8 summary in Appendix B contains the figures 
on this item. 
Sub-obj ective 9^ 
How many would choose the same training program if given 
a chance to do it over again? Fifty-nine per cent of the 
respondents indicated they would take the same program, but 
41 per cent said they would not, or that they were undecided. 
Complete information on this objective is also found in the 
Appendix B. 
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Sub-objective 10 
What was the chief value of the specialized instructions 
received in the training program? Thirty-nine per cent of 
the boys, and 41 per cent of the girls, in training-related 
work answered that it helped them to obtain employment, while 
an additional 30 per cent of the boys and 28 per cent of the 
girls indicated that it gave them a good foundation for 
advancing on the job. Twenty per cent of the boys, and 36 
per cent of the girls, not in training-related work answered 
that the specialized instruction provided a foundation for 
additional training. Twenty per cent of the total number who 
considered this item in the questionnaire, or 69 out of 337, 
indicated they were not working at the trade studied, and 
therefore did not indicate the chief value. Detailed infor­
mation concerning this item can be found in Appendix B. 
Sub-obj ective 11 
What was considered to be the chief value in the present 
job of the related technical information received as a trainee? 
Answers followed a pattern similar to the one on objective 10. 
Of those in training-related work 25 per cent of the boys and 
33 per cent of the girls said it helped them to obtain em­
ployment. Out of 328 who complied by answering this item 107, 
or 33 per cent, checked not working at trade studied. Addi­
tional details on this summary are found in Appendix B under 
Sub-objective 11. 
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Sub-objective 12 
What suggestions do graduates have for improving the 
training program just completed, with respect to the emphasis 
to be placed on : 
a. related technical instruction? 
b. development of a skill in a trade? 
c. general and academic subjects? 
Forty-six per cent indicated that the emphasis given to 
various phases in the present program were satisfactory. 
Twenty-nine per cent suggested that perhaps more emphasis 
could be placed on the development of skill in a trade. A 
table in Appendix B provides more detailed information on 
this item. 
Graduates were also asked what areas of their trade were 
they least well prepared when they started to work. Two-
hundred forty-five respondents checked this item in the 
questionnaire. Twenty three per cent said they experienced 
no particular difficulty. Forty-one per cent checked not 
working at trade studied, and therefore indicated no opinion. 
A detailed account of the responses to this item are found in 
Appendix B. 
Sub-objective 13 
What is the trade or occupational goal for each graduate 
approximately ten years hence? A response to this item was 
not obtained from all those answering the questionnaire. The 
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question was asked so that we might get an idea of how many 
intended to continue using the occupational training received 
in high school. 
A table in the Appendix which corresponds to this sub-
objective contains figures showing future occupational goals. 
It can be noted that 16 individuals plan to be in commercial 
art ten years hence while 17 trained for it, for example. 
Only 8 plan to work in auto-diesel mechanics even though 16 
trained for it. Eighty-one were trained in clerical work but 
only 47 intend to be working at it in the future. 
It should be noted that 24 were undecided about what they 
expected to be doing. Also, 31 plan to be teaching ten years 
from now, and 43 girls plan to be housewives. 
A general statement would have to be that approximately 
a third of the respondents apparently do not plan to be working 
in a type of job for which they trained in high school. 
Sub-objective 14 
What are the graduate's opinions about the school's help 
in attaining this long range goal? Only a few, 7 per cent, 
felt the school did not help, while the remaining respondents 
agreed that the school did or would help. Details of this 
finding will be found tabulated in Appendix B. 
Sub-objective 15 
What contact have graduates had with the local school 
since graduation? It was found that 70 per cent had no 
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contact with the school since graduation. Fourteen per cent 
said they returned to visit their shops, and 4 per cent said 
the schools helped them to secure their first job after 
graduation. Detailed information concerning the amount of 
contact with the school after graduation can be found tabulated 
in Appendix B. 
Sub-objective 16 
What comments or suggestions do graduates make concerning 
their high school education in general? The information 
received was highly subjective. New equipment was suggested 
in printing, for example, additional mathematics and science 
courses were suggested by the college-bound graduate, and a 
chance to develop more speed was voiced by stenographers. Lack 
of practical experience during training was mentioned as a 
drawback. On the other hand, the training opportunities of­
fered in the school were appreciated, according to the re­
plies. A listing of the answers is included in Appendix B. 
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Statistical Analysis 
Statistical treatment of the data collected from the 
school records was necessary to determine the predictive value 
of the various evaluation measures. However, the number of 
individuals in the various groupings are somewhat different 
in the following statistical analysis than was used in sum­
marizing replies on the questionnaire. The first reason is 
that complete score data could not be obtained for some 
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students, which made it necessary to eliminate them from the 
analysis. Second, those students who spent less than four 
semesters in training for a vocation were arbitrarily con­
sidered to be not adequately trained and therefore were elim­
inated. Third, graduates who enrolled in full-time advanced 
education in a college or university were considered to be 
unavailable for employment in their vocation, and were not 
included in this analysis. Included, then, were 139 boys 
and 112 girls for a total of 251 subjects out of 354 re­
spondents . 
The standardized test scores used as variables are 
described below; 
The School and College Ability Tests (SCAT) (11) aid in 
estimating the capacity of a student to undertake the aca­
demic work of the next higher level of schooling. They meas­
ure two kinds of school-related abilities: verbal and quanti­
tative. The total of these two scores are used as a composite 
rating device. The form 3A was administered at the eighth or 
ninth grade levels, while form 2A was given-at the tenth 
grade level. The SCAT is a four-part test, two parts of which 
deal with word usage and meanings, and two parts deal with 
problems in mathematics. Seventy minutes of test time are 
allowed. 
The SRA Language Ability Test (31) is one of a series 
used to measure various mental traits. The language test is 
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a basic literary measure in the form of a proof reading test 
of vocabulary, punctuation, word construction, and spelling. 
This is a multi-factor test designed to measure with one 
instrument many separate mental traits. A person may be 
high in one primary mental ability and low in another. The 
test scores give a composite view of a student's average 
ability. The test attempts to evaluate the way the basic 
abilities are integrated in a complex form. 
The Minnesota Paper Form Board Test, series MA (22), 
is helpful in predicting achievement in mechanical fields and 
shopwork, especially if the work involves design and drafting. 
It is also related to art ability and success in inspection 
jobs. The reliability coefficient is .85 and the validity 
coefficient .43 when compared to achievement in these fields. 
The test itself consists of 64 multiple-choice items, and 
requires about twenty minutes to complete. Each problem is 
a disassembled figure and the student chooses from five 
choices the correctly assembled figure which matches the 
original. Thus, the test involves the student's concrete, 
non-verbal intelligence. Students took the same test twice, 
the first time in the ninth grade and the second time in 
eleventh grade. 
The Bennett Test of Mechanical Comprehension, Form AA (3) 
was designed for male high school students as well as for male 
applicants for industrial jobs. This is an aptitude test used 
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to measure mechanical comprehension or understanding of the 
relationship of physical forces and mechanical elements in a 
practical situation. The test is made up of 60 paired pic­
tures. Students are asked to indicate whether picture A or B 
is the correct choice of answer to a posed question. If 
both choices are equally correct, answer C is made. The num­
ber of correct responses minus one-half the number of wrong 
equals the raw score. 
Incidentally, the Bennett Test of Mechanical Comprehen­
sion was not given to the girls at Des Moines Technical 
High School. Women's scores average about twelve points 
lower than the scores for men. 
The Lee-Thorpe Occupational Interest Inventory (21) 
generally is of assistance to the student and to guidance 
personnel in planning educational and vocational programs. 
Ten scores derived from the test aim to show the individual's 
pattern of basic interests. Part one of the test consists 
of 240 paired items describing activities with vocational 
implications. A choice indicating which of the two is more 
attractive is made. Six major fields of interest — personal-
social, natural, mechanical, business, arts, and sciences — 
are represented by forty items each. These forty items are 
divided further so that ten describe routine activities, 
twenty skilled activities, and ten supervisory, administra­
tive, or professional activities. In addition to the six 
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major field scores, general interest scores in verbal, mani­
pulative, and computational activities are derived. Part 
two gives a score for the student's level of interests. 
Each of thirty triads is concerned with one occupational 
field, but on different levels. The student chooses which 
of the three is most attractive to himf "• 
One of the evaluation devices used in the Des Moines 
Schools in the eleventh grade is The Iowa Tests of Education­
al Development (5). It consists of a series of nine tests 
of the multiple choice item form. The test is lengthy; the 
time allowed varies from twenty-two to sixty-five minutes 
per test, or approximately two full school days. The social 
studies test seeks to measure general knowledge and understand­
ing of contemporary social institutions and practices. Know­
ledge and understanding of scientific terms and principles, 
common natural phenomena and their industrial application are 
tested in the natural science section. A third section tests 
mastery of punctuation, capitalization, spelling, diction, 
phraseology, organization, and usage to represent degree of 
correctness and appropriateness of expression. Ability to 
think quantitatively is measured by questions dealing with 
application of mathematical concepts and principles to the 
solution of practical problems. Reading comprehension in 
social studies and natural science tests facility to apply 
generalizations and concepts to new situations through use of 
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critical thinking and ability to interpret the central thought, 
important details, and logical development of ideas in a 
given passage. The ability to interpret literary materials 
places emphasis on critical thinking and interpretation in 
measuring comprehension of prose and poetry selections. A 
section on general vocabulary tests the student's under­
standing of meanings. , 
The Kuder Preference Record (18) is an interest inven­
tory given in the eleventh grade. The inventory can be used 
in guidance programs to suggest fields of occupation which 
may profitably be explored by the student. However, a 
preference score is not enough on which to base a decision. 
Ability is obviously involved, but this is not measured in 
any way by this test. If a student has already chosen an 
occupation this test can be helpful in determining whether 
his choice is compatible with his usual interests. Ten 
scores are derived from the Kuder Preference Record. They 
include outdoor, mechanical, computational, scientific, 
persuasive, artistic, literary, musical, social service, and 
clerical scales. The profile also gives a verification score 
to measure the validity of the individual's responses. 
With the foregoing description of the variables used 
in the study, we can now proceed with the statistical analysis. 
And since many statistical concepts are becoming quite stand­
ard, much detail can be omitted and a general outline of the 
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processes presented. 
The Pearson product-moment coefficient of correlation 
was computed for the 47 variables used in the study. These 
computations were made into matrices for all boys, for all 
girls, and also divided into two groups for those in 
training-related work and those not in training-related work 
for boys, and the same two groupings for girls. These 
matrices are included in Appendix C. 
The coefficient of correlation is a single value which 
is used to represent the relationship between two sets of 
data composed of continuous variables; it represents the ex­
tent to which changes in one variable are accompanied by 
equal changes in another. In a matrix this relationship 
between each variable and every other variable can be shown. 
The formulas used in all of the following computations 
are outlined in. Wert (37). The formula used to obtain the 
coefficient of correlation is as follows ; 
r = I2SZ 
xy 
where 
r^y = coefficient of correlation 
Exy = sum of the products of the paired scores expressed 
in deviation form 
N = number of cases 
0^ = standard deviation of the group in training-
related work 
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a = standard deviation of the group not in training-
^ related work 
The point biserial coefficient of correlation was then 
computed on each variable for the boys, and on each variable 
for the girls. The point biserial coefficient of correla­
tion is used to express the relationship between a criterion 
(in this case a group mean score of a variable) and tendency 
to fall in one category or the other of a dichotomy. The 
dichotomy in this case was getting into training-related work 
or not getting into training-related work. 
The formula for computing the point biserial coefficient 
of correlation is as follows: 
fp = F /pq 
where 
d = difference between the categories in means of the 
numerical variable 
a = standard deviation of numerical variable in total 
/Ëx^ group being studied, a = — 
p = proportion of cases in training-related work 
q = proportion of cases not in training-related work 
Ranked values of the point biserial coefficient of 
correlation indicate the order of usefulness of variables in 
prediction. The higher the value the more accurate the pre­
diction can be. A complete listing of the values is included 
in the Appendix C. 
Four of the high ranking variables, with respect to 
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point biserial values, were then tested in a discriminant 
equation. Using a greater number of variables in a discrimi­
nant equation has been found to be of no worthwhile value. 
The product moment correlations were checked to see that the 
four variables chosen had low correlation values with each 
other. In other words, four high ranking variables, with 
respect to point biserial values, which also had low product-
moment correlations, were selected for testing in a discrimi­
nant equation. 
The following variables ranked high in point biserial 
values, for boys. The values are given in both non-adjusted 
and adjusted form. The adjustment is normally made to correct 
for coarse groupings such as a dichotomy. 
Correction Factor Variable 
18 
41 
47 
15 
Lee-Thorpe 0.22239513 
Manipulative 
Kuder Pre­
ference 
Social Service 
-0.21608207 
(Multiply) 
1.241 
1.241 
Adjusted r^ 
0.2759923563 
-0.2681578488 
12th grade aver­
age -0.21335746 
Lee-Thorpe 
Arts 
SRA Language 
Vocabulary 
0.18243886 
1.242 
1.245 
1.246 
0.2649899653 
0.2271363807 
0.2083014953 0.16717616 
Variable 15, which was the Lee-Thorpe score in arts, had 
a correlation of .670 with variable 18, the Lee-Thorpe score 
in manipulative. Since variable 18 had lower correlations 
60 
than variable 15 with the other variables listed, variable 
18 was selected for further testing. 
The coefficients for the discriminant equation were then 
found by solving the following series of simultaneous equa­
tions. For convenience, the coefficients are labeled a^, a2/ 
a^ and a^ instead of a^g, a^^, a^^ and a^, respectively. 
2 Nzd^ = a^Zx^ + agZx^Xg + a^Zx^x^ + a^Zx^x^ 
2 Nzdg = a^ZX^Xg + agEXg + a^ZXgXg + a^ZXgX^ 
2 Nzdg = a^Zx^ X g  + 3^2X2X3 + a^ZXg + a^Zx^x^ 
2 Nzd^ = a^Zx^x^ + agZXgX^ + a^Zx^x^ + a^Zx^ 
where N = number of cases 
z = height of the ordinate at the split p - q 
d = difference in the means of the variables 
After substitution of the correct values into the simul­
taneous equations/ the following values were obtained for 
the coefficients. 
a^ = +0.0401197417 a^ = -0.186655258 
a^ = -0.01348995837 a^ = +0.014964163 
The per cent of contribution of each of the four 
variables to delta is shown in the following table. 
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Table 10. Per cent contribution to delta 
Variable Description a.Nzd. 1 1 % Contribution 
^18 (a^) 
I—1 X (ag) 
%47 (a^) 
*5 (a^) 
Lee-Thorpe 3.806622335 
Manipulative 
Kuder Preference 3.611711209 
Social Service 
12th grade average 2.466879176 
SRA. Language 
Vocabulary 
Total = 
1.100094723 
10.985307443 
34.65 
32.88 
22.45 
10.02 
100.00 
The discriminant equation then can be written; 
V = 0.0401197427X g^ - 0.01348995837%^^ - 0.186655268%^ 
+ 0.014964163%^ 
To determine whether or not the equation is useful in 
prediction in this case, an F-test of significance was made 
using the following formula; 
A (N - m - 1) 
F = —P 
where A = the sum of the a^Nzd^ 
m = the number of variables 
After substitution the formula becomes ; 
p = (10.985307443)(139 -4-1) 
4,134 (88.046 - 10.985307443)4 
= 4.777** 
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Examination of the F-table indicated the F value was 
significant at the one per cent level. Therefore, the com­
bination of the four variables could be used in prediction. 
However, considering the per cent of contribution of each 
of the variables, X^, SRA Vocabulary, the lowest contributor, 
was dropped from the equation and new coefficients were cal­
culated. The following F-test shows a low value indicating 
that Xg can be dropped without significant loss. It can also 
be assumed that any variable below X^ in the ranking of point 
biserial coefficients would be of no significant value in 
the prediction equation. 
_ (^m-^m-n)(N-m-1) 
# - V" 
where the only new symbol, n, = number of variables dropped. 
After substitution, the formula becomes: 
„ ^ (10.985307443 - 10.60525) (139 - 4 - 1) 
1,134 (88.046 - 10.985307443) 1 
= .66087 
In addition to X^, variable X^^, 12th grade average, was 
also dropped from the equation. New coefficients were calcu­
lated and an F-test was made to determine if a loss was in­
curred. The F-test below indicates that both variables 
could be eliminated without significant loss of predictive 
ability. Since the same formula as the one immediately above 
was used, the substituted values are: 
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= (10.985307443 - 8.36471007) (139 - 4 - 1) 
2,134 (88.046 - 10.985307443) 2 
= 2.2784 
Further elimination of variables yielded significant 
loss in predictive ability, so variables X^g, Lee-Thorpe 
Manipulative, and Kuder Social Service, remain in our 
equation. To predict the probability of getting into 
training-related work the values were substituted in the 
following raw score formula in sigma units. 
Raw score form is : 
V - V = a^(X^ - X^) + a^(X^ - X^) 
Where 
V = — value in deviation form 0 
V = a normal .deviate, which can be found in a nor­
mal probability table and is based on the 
percentage of the group obtaining training-
related work 
aj^ = the computed coefficient from the discriminant 
X^ = the raw score for an individual for a designated 
variable 
X^ = the mean score for the total of the two groups 
for a designated variable 
For example, if an individual had a score of 20 on the 
Kuder for a social service score,and 20 on the Lee-Thorpe 
for a manipulative score, the values could be substituted as 
follows : 
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V - .1181 = 0.045352 (20 - 11.482) + (-0.0151705) (20 - 36.6115) 
= .7564 sigma units 
Upon consulting a table of the normal curve, a probabil­
ity of getting into related work is 78 in 100. On the other 
hand, an individual with an score of 50 and an X^g score 
of 4 would have a probability of getting into training-re­
lated work of only 33 in 100. The following table contains 
probabilities on other combinations of scores. 
Table 11. Probability of training-related job placement and 
non-training-related job placement based on the 
Lee-Thorpe Occupational Interest Inventory — 
manipulative, score (X^g), and the Kuder Prefer­
ence Record — social service score (X41). Chances 
in 100 of training-related job placement 
Kuder Prefer-
0ncô î^ôcoirâ —— 
-I Lee-Thorpe Occupational Interest Inventory — 
Soorf Manipulative Score 
(X,,) '"la' 
4 6 8 10 12 14 16 18 20 
50 33 37 40 44 48 51 55 58 62 
45 36 39 44 47 51 54 57 61 64 
40 39 43 46 50 54 57 60 64 67 
35 42 46 49 53 57 60 64 67 70 
30 45 49 52 56 60 63 67 70 73 
25 48 52 55 59 62 65 69 72 75 
20 51 55 58 62 65 68 72 75 78 
The general interpretation of a student's scores, based 
on the above table, can then be that high scores on the Lee-
Thorpe Manipulative section combined with low scores on the 
Kuder social service section yield high probability of get­
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ting training-related work. But high social service scores 
and low manipulative scores yields low probability of get­
ting training-related work. 
The data for girls were handled in the same manner as 
for boys. The girls did not take the Bennett Test for Mech­
anical Comprehension, so that score was considered as zero. 
By so doing the test scores could be given the same variable 
numbers. 
The four variables having the highest point biserial 
coefficient of correlation were found to have low product-
moment correlation coefficients and therefore were selected 
for testing of predictive value. The adjusted point biserial 
coefficients were variable 12 with -0.373450853, variable 
21 with -0.305054343, and variable 32 with 0.255193143, and 
variable 45 with .255265662. 
The coefficients of the four variables to be used in the 
discriminant equation were found by solving simultaneous 
equations as shown in the calculations for boys. The follow­
ing values were then obtained for girls : 
a^ = -0.04331889414 a^ = +0.0130259762 
a. = -0.181798706 a^ = +0.0033800083 
The percent of contribution of each of the four varia­
bles to delta along with a description of the variables is 
presented in the following table: 
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Table 12. Per cent of contribution to delta 
Variable Description a^Nzd^ % Contribution 
Xi2(a^) Lee-Thorpe Int. Inv. 
Natural 
5.162198317 54.56 
^21^^2^ 9th grade average 2.406969781 25.44 
*32(^3) Kuder Preference 
Verification 
0.940830140 9.94 
X45(54) SCAT 2A 0.950875826 10.06 
Total 9.460874064 100.00 
The discriminant equation then can be written: 
V = -0.0433188914X^2 ~ O.lSlVSSVOGXgi + 0.0130259762X22 
+ 0.0033800083X^2 
To determine whether or not the equation is useful in 
prediction, an F-test of significance was made using the same 
formula as before: 
(9.460874064)(112 - 4 - 1) 
4,107 (61.9472 - 9.460874064) 4 
= 4.82179** 
Examination of the F-table indicated the value was 
significant at the one per cent level. 
Considering the per cent of contribution of each of the 
variables, a three-variable discriminant equation was used 
eliminating variable ^^2' coefficients were calculated 
and an F-test was made to see if a significant loss occurred. 
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(9.460874064) - 9.180325776)(112 - 4 - 1) 
^1,107 (61.9472 - 9.460874064) 1 
= .6056 
The value, according to the F-table, shows no signifi­
cant loss when variable is dropped from the equation. It 
can then be assumed that any of the other variables with a 
lower point biserial coefficient of correlation would not 
be of value in a prediction equation either. 
The next lowest contributor to delta, variable was 
then dropped from the equation and an F-test was made. The 
value obtained indicated that a significant loss in predic­
tive ability would result if X^^ were eliminated, so it 
was retained. A three-variable equation then is to be used 
as the predictive device. 
The raw score form of the equation is written: 
V - V = a. (X. - X. ) + a. (X. - X. ) + a. (X. - X. ) 
- L  J .  . L  ^  J .  J a J L  j .  
since a table listing all the possible combinations of 
scores and the probability values for them, even in a narrow 
range of scores, would be unwieldy, it will be necessary for 
one to apply the formula for a given individual. Two exam­
ples of applying the formula can be used as a guide. If the 
scores are = 8; = 2.3; and X^^ = 75, then V = 1.6025, 
for a probability of 94 chances out of 100 that the individual 
would obtain training-related work. On the other hand, if an 
individual's scores were X^^ ~ 16 ; X^^ = 3.0; and X^^ = 40, 
then V = .3891 for a probability of only 65 chances out of 100 
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of obtaining training-related work. 
A general interpretation of the scores might then be 
that high Lee-Thorpe "natural" scores (X^g) tend to lower the 
probability value. The higher the 9th grade average, (X^^) 
however, the greater the probability of getting into training-
related work. Likewise, the higher the SCAT 2A (X^^) total 
score the higher the probability of getting into training-
related work. 
Score Profiles 
Standard scores are often used to show relationships be­
tween results of several tests which are scored on different 
bases. The standard score expresses differences from a group 
mean score in standard deviation distances. It is possible 
to show the extent to which a sub-group or an individual 
differs from a larger group with respect to several variables 
using such a consistent unit as the standard score. The 
standard score values are relative values, and each charac­
teristic or variable is weighted equally. By calculating 
standard scores for a sub-group and arranging them graphically 
we have a standard score profile for that group. 
The standard score profiles for nine groups were computed 
X""X 
using the formula on each variable, z = ' The standard 
score symbol is z; X is the mean score for the particular 
group; X is the mean for the entire group of boys (or girls); 
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and a is the standard deviation for the entire group. 
The groups were (1) boys in training-related work; (2) 
boys not in training-related work, including boys unemployed; 
(3) boys who were unemployed, as a separate group; (4) boys 
who enrolled in college; (5) girls in related work; (6) 
girls not in related work, including those listed as un­
employed and as housewives not working outside the home; 
(7) girls who were unemployed, as a separate group; (8) 
housewives, as a separate group, and (9) girls who enrolled 
in college. 
Comparisons can be made between all the boys' groups in 
a general way. It is necessary to look at the figures, 
numbered 1, 2, 3 and 4 to visualize the differences in 
standard score values. 
It can be seen that the scores of boys in training-re­
lated work vary only slightly from the mean. The greatest 
variation from the mean was a z- score of -.204 for 
which is the social service score on the Kuder. Another high 
deviation is a z- score of +.173 for X^g, which is the manipu­
lative score on the Lee-Thorpe. These two variables were 
found to be usable as predictors of probability of getting 
into training-related work. 
The boys not in training-related work had scores with a 
greater variance from the mean. The greatest difference 
appeared in the twelfth grade final average. This group 
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achieved a lower grade average than the boys in training-
related work. 
The boys who enrolled in college scored higher than 
the mean in 37 out of 47 variables. The z- scores for the 
ninth grade average and the twelfth grade average have to be 
interpreted, because of the reverse value inherent in the 
grading system. For example, grades are given from 1 to 5, 
with a grade of 1 being high. Therefore, a negative z-
score indicates a grade above the mean. The high z- score 
was for the twelfth grade average for boys in college. This 
indicates their outstanding difference from other groups was 
their high scholastic achievement. 
The boys who were unemployed showed great deviations 
from the over-all group means with only 9 scores out of 47 
being above the mean. Their lowest mean score was on 
punctuation on the SRA language ability test. Their highest 
mean score was on the science section of the Lee-Thorpe in­
ventory. Due to the low number of 8 in this group, the 
reliability of the profile may be questionable. 
The score profiles on the following pages contain the 
numbers only of the background factors. This was necessary 
to get a group's profile to fit on one page. The listing 
and numbering of the factors or variables is repeated here 
for reading convenience. 
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Variable Variable 
SCAT 3A Kuder Preference 
1 Verbal Record 
2 Quantitative 32 V. Verification 
3 Total 33 0. Outdoor 
34 1. Mechanical 
SRA Language Ability 35 2. Computational 
4 Total 36 3. Scientific 
5 Vocabulary 37 4. Persuasive 
6 Spelling 38 5. Artistic 
7 Syllables 39 6. Literary 
8 Punctuation 40 7. Musical 
41 8. Social Service 
9 Minnesota Paper Form Board 42 9. Clerical 
10 Bennett Mechanical Comprehension SCAT 2A 
43 Verbal 
Lee-Thorpe Occupational 44 Quantitative 
Interest Inventory 45 Total 
11 1. Personal-Social 
12 2. Natural 46 Minnesota Paper 
13 3. Mechanical Form Board 
14 4. Business ' 
15 5. Arts 47 . 12th grade average 
16 6. Science 
17 7. Verbal 
18 8. Manipulative 
19 9. Computational 
20 10. Level of Interests 
21 9th grade average 
Iowa Test of Educational 
Development 
22 Social Studies 
23 Natural Science 
24 Correct Expression 
25 Quantitative Expression 
26 Reading Social Studies 
27 Reading Natural Science 
28 Reading Literature 
29 General Vocabulary 
30 Composite 
31 Use of Sources 
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Figure 1. Standard-score profile for 76 boys in training-related work 
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j  
74 
Factor Number Standard Score Deviations 
-LO -.Y -Q -7 -.6 -S" -.4 -.3 -.2 -./ O .1 ,2 ,3 .4 .6 .7 .8 .9 /.a 
1 
2 . = 
3 • • 
h . 
5 • 
6 • 
7 • 
8 I 
9 = 
10 ... , 
11 
12 ' 
13 
. 
15 
16 
17 
18 
19 
20 I 
21 
2 2  
23 = 
24 
25 ' 
Z6 
27 
28 • 
29 
30 = 
31 ' 
32 i 
33 
34 • 
i 
39 
40 R 
: 
ii3 ! 
44 i 
45 ===== 
46 
47 i 
Figure 3. Standard-score profile for S boys who were unemployed 
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Figure 4. Standard-score profile for 29 boys enrolled in college 
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The pattern of standard score profiles for girls' groups 
were quite similar to those of boys' groups. The girls in 
related work have scores which deviate very little from the 
mean. The greatest deviation was a z- score of +.233 on the 
business section of the Lee-Thorpe, and the lowest was -.229 
for the scientific section of the Kuder. 
The girls who were not in related work showed a tendency 
toward lower scores, having only 9 out of 46 above the mean. 
It must be noted again that the ninth grade average and the 
twelfth grade average must be read oppositely to the way they 
show up as z- scores. 
The girls who enrolled in college furnished the scores 
above the mean, having only seven below the mean. Their 
lowest was a z- score of -.760 on the clerical section of 
the Kuder. Their highest was a z- score of +.766 on the 
quantitative thinking on the ITED. 
• The housewives' scores did not show great variations 
from the mean scores. The highest positive deviation was 
.415 on the mechanical section of the Kuder, and the lowest 
negative deviation was -.386 on the musical section of the 
Kuder. 
The girls who were unemployed had a surprisingly high 
number of scores above the mean. They had a z- score of +1. 
on the Minnesota test taken in ninth grade, and a +.940 on 
the Minnesota taken in the tenth grade. Their lowest z-
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score was -.659 on the social service section of the Kuder. 
It must be remembered that only 11 girls are represented in 
this group, which reduces reliability of the profile. 
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Figure 6. Standard-score profile for 30 girls not in training-related work 
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SUMMARY 
The purpose of the study was to survey the job placement 
of graduates of Des Moines Technical High School for the 
year 1964, and to ascertain whether any selected background 
factors might be correlated with training-related job place­
ment. In achieving this objective, it was necessary to 
solicit information from the graduates pertaining to their 
training and subsequent employment. 
Training and Employment Data 
Percentages in training-related work 
A total of 354 respondents out of 50 0 graduates furnished 
information for the study. Less than half, 4 5.77 per cent, 
were found to be in full time training-related work. How­
ever, an additional 7.91 per cent were in training-related 
work on a part time basis, bringing the total of those utiliz­
ing their training to 53.68 per cent. 
Those not in training-related work, but employed full 
time constituted 24.29 per cent of the total. And by adding 
those in the same category who were on a part time basis, the 
total increased to 36.44 per cent. Housewives and the unem­
ployed accounted for the remaining 9.88 per cent. 
The implications of the above findings with regard to 
being placed in training-related work would seem to be that 
the labor market cannot quickly absorb all the newly trained 
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workers in their respective trades. An alternate suggestion 
might be that placement agencies are not functioning properly 
to make full utilization of the trained manpower. 
Areas of training 
Twenty-five areas of training were offered at Des Moines 
Technical High School. Respondents in this survey were 
represented in twenty-three of the areas, with trainees from 
sheet metal and computer technology not represented. 
When comparing numbers of trainees in the various areas 
to the number of graduates working in corresponding areas, 
there seems to be slight disproportion. For example, there 
were more working in auto and diesel mechanics, distribution 
of goods and services, hotel and restaurant, and printing 
than were trained for it. On the other hand, there were 
excess trainees in such areas as communications electronics, 
technical drawing, electricity, painting and welding. 
Perhaps it is impossible to achieve an exact balance be­
tween trainees in given areas and employment opportunities 
for them upon graduation. Labor market demands fluctuate 
from year to year, whereas training commitments must be made 
several years in advance. 
Unemployed 
Assuming the sample response is representative of the 
population, the unemployment rate, excluding housewives, of 
5.4 per cent is quite low. There seems to be no particular 
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type of trainee in this group who contributed heavily to the 
unemployed ranks. There appeared to be no satisfactory way 
of measuring the cause of, or predicting the extent of, un­
employment for a group such as the one represented here. 
Changes in employment 
Graduates were asked to report types of jobs held since 
graduation along with inclusive dates. Many reported changing 
types of work since entering the labor market. There is evi­
dence of trial runs at various types of work until a suit­
able type is found. It appears obvious that being employed 
at something is more important than waiting for a particular 
type of job. 
Location of employment 
Two hundred eighty-two respondents were employed within 
Des Moines. Twenty-three were in the armed services, and 
only 14 others, making a total of 37, reported working out­
side of Des Moines. Perhaps this lack of mobility partially 
accounted for the great number not in training-related work. 
They apparently take local work not related to their training 
rather than move to another area where work in their trade 
can be found. 
Advanced education group 
Des Moines Technical High School graduates have met NCA 
academic requirements for a high school diploma of the type 
required for entrance in college which is required of all 
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high school graduates. Seventy-one respondents, or 20.06 
per cent, reported they were pursuing higher education. 
There were forty-one boys and thirty girls in this group. 
Nine of the boys and 19 of the girls were in training-re­
lated work part time. On the other hand, 32 boys and 11 
girls were not in training-related work even on a part time 
basis. 
Semesters of vocational training 
The respondents averaged 5.16 semesters of vocational 
training. Only 9 had to be eliminated from the statistical 
analysis for having less than 4 semesters of training. 
Reasons for enrolling 
Advice of the family and advice of school counselors 
were the two most frequent reasons given by respondents for 
enrolling in the trade-training program at Des Moines Tech­
nical High School. Twenty-eight per cent indicated that no 
particular influence motivated them to enroll, and 16 per 
cent gave special reasons for entering. 
Most valued courses 
Twice as many indicated that their core area vocational 
subjects were more helpful to them in their employment than 
academic subjects. The individuals who were pursuing work 
related to their training indicated that core subjects were 
very helpful. The college bound graduates praised their 
academic preparation. 
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Obtaining first job 
Eighty-eight reported personal effort was the leading 
method of getting first job after graduation. Sixty-two 
indicated the school coordinator helped them, and sixty-one 
said relatives or friends helped them. The public employment 
office seemed to give little help in this area. 
Why non-training-related work 
The reasons given most frequently were that no jobs 
were available in their trade, or that they were attending 
college, or that they found better opportunities in other 
areas. There appears to be an imbalance between trainees in 
some areas and employment opportunities. 
Like or dislike occupation 
Only five per cent of 306 respondents reported disliking 
their occupation. Satisfaction with occupation was the re­
port at the time of the survey. 
Choose same program 
Forty-one per cent indicated they were undecided or that 
they would not choose the same program if given a second 
chance. This leaves only 59 per cent who would repeat their 
original choice of training. 
Specialized and related technical instruction 
Respondents felt that specialized instruction did help 
many to get employment. Also this instruction served as a 
foundation for additional training or for advancing on the 
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job. The responses were very similar concerning related 
technical instruction. 
Emphasis 
Forty-six per cent of the respondents indicated that the 
emphasis given to various phases in the present program were 
satisfactory. Twenty-nine per cent said more emphasis could 
be placed on development of skill. 
Occupation ten years hence 
Approximately 80 per cent of the boys indicate they in­
tended to be working in their trade ten years hence. Thirty 
per cent of the girls planned to be housewives instead of 
becoming career workers. Teaching was the goal of 13 boys 
and 15 girls. 
School's help with plans 
Seventy per cent of the respondents indicated their high 
school training definitely would be helpful to them in at­
taining their long-range plans while an additional 23 per cent 
said their schooling would help some. Seven per cent apparent­
ly planned to retrain for something other than what they 
trained for in high school. 
School contacts 
Seventy per cent of the respondents had no contact with 
the school after graduation. Fourteen per cent said they 
visited school shops and attended athletic events. 
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Appraisal of schooling 
Comments ranged from "the printing shop needs new presses" 
to "pre-health courses have helped me much in nurse's train­
ing". Only a third of the respondents gave a reply to this 
item. 
Summary of Statistical Analysis 
For boys, a high score on the manipulative section of 
the Lee-Thorpe Occupational Interest Inventory combined with 
a low score on the social service section of the Kuder Pre­
ference Record yielded a high probability of getting training-
related work. 
For girls, a high ninth grade average and a high total 
score on the SCAT 2A test, combined with a low score on the 
natural science section of the Lee-Thorpe Occupational In­
terest Inventory yielded high probability of obtaining 
training-related work. 
Summary of Score Profiles 
The standard-score profile for boys in training-related 
work revealed small differences above or below the group mean 
for all boys. The boys not in training-related work had 
scores predominantly below the mean, but averaged less than 
half a standard deviation below. Scores for unemployed boys 
were predominantly below the mean, and some by as much as 
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.85 of a standard deviation. Boys enrolled in college scored 
above the mean in nearly all scores, and by as much as .9 of 
a standard deviation. 
The pattern of score profiles for girls ran similar to 
those for boys in the corresponding groups of training-
related workers, non-training related workers, and college 
students. However, scores for unemployed girls were above 
the group mean for all girls, and by as much as one standard 
deviation. The housewives' scores fell below the mean on 
most factors, but by a maximum of .35 of a standard deviation. 
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CONCLUSIONS 
On the basis of the responses to the questionnaires, the 
statistical analysis, and the score profiles, certain conclu­
sions might be drawn. It must be borne in mind, however, that 
the conclusions are applicable only to the particular popu­
lation studied, the 1964 graduates from Des Moines Technical 
High School. 
1. Only 45.77 per cent of the graduates from Des Moines 
Technical High School obtained full-time employment which was 
closely related to their training. 
2. The unemployment rate among graduates one year after 
graduation was 5.4 per cent. 
3. Many graduates took a variety of jobs before finding 
suitable employment. 
4. Only 4.4 per cent of the graduates, other than those 
in the armed services, went outside of Des Moines for employ­
ment. 
5. Twenty per cent of the 1964 graduates from Des Moines 
Technical High School enrolled in college. 
6. There was a significant relationship for boys between 
two background factors and obtaining training-related employ­
ment. Boys who received a low score on the social service 
section of the Kuder Preference Record, and received a high 
score on the manipulative section of the Lee-Thorpe Occupa­
tional Interest Inventory were apt to obtain training-re­
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lated work. This perhaps indicates that those who are "thing" 
oriented and not "people" oriented are more apt to enter 
training-related work. 
7. There was a significant relationship for girls between 
three background factors and obtaining training-related work. 
Those who scored low on the natural science section of the Lee-
Thorpe, but high on the SCAT total and also had a high 9th 
grade average tended to obtain training-related work. Since 
their predominant areas of training were for office work, it ap­
peared that high academic ability and low interest in natural 
science were predictors of training-related job placement. 
8. Boys in training-related work had standard score 
profiles of small variations from the group mean, while boys 
not in training-related work showed wide variations and 
mostly below the mean. The boys who enrolled in college 
scored well above the mean in nearly every score. The un­
employed boys had scores predominantly lower than the mean. 
9. The standard score profiles for girls groups showed 
little variance from the mean for those in training-related 
work and also for the housewives group. Wider variations 
and mainly below the mean were evident for those not in 
training-related work. The college girls scored consistently 
above the mean. Unlike the boys, the unemployed girls group 
scored mostly above the mean. 
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RECOMMENDATIONS 
1. The training institution should develop a good fol­
low-up technique. 
2. Annual employment opportunity surveys of a community 
are a necessity for the development of vocational-training 
programs and the management of the nation's manpower. Stu­
dents and vocational school personnel need this current in­
formation in order to keep vocational training choices real­
istic. 
3. Counseling should dwell upon where a student wants 
to work as well as in what area, especially for those stu­
dents whose profile would indicate low probability of being 
successful in job placement. 
4. Further study should be made concerning enrolling 
students in a vocational curriculum if they intend to go on 
to college. 
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APPENDIX A: 
INTRODUCTORY LETTERS AND QUESTIONNAIRE 
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Dear Des Moines Tech Graduates: 
When you were in high school, did you ever think about what 
occupation you would be in one year after graduation? Have you 
ever given any thought to why some Tech graduates began working 
in the area for which they were trained, and later left for some 
other type of work? Why have some graduates failed to enter the 
occupational field for which they trained? 
These questions are of interest to us in the education 
field. Therefore, we are making a study to determine the per­
centage of graduates who are currently working in the area for 
which they trained, and to gather some additional information 
relating to this matter. This study will include all vocational 
graduates from the class of 1964. 
Would you be willing to give us 15 or 20 minutes to fill 
out the following questionnaire? If so, you can help us deter­
mine the job placement results of over 500 Tech graduates. The 
information you provide will help future vocational students. 
We would appreciate your response at your earliest con­
venience. As you will see, a number has been assigned to your 
questionnaire to enable us to keep a record of returns. Filling 
in your name is optional. 
We appreciate your assistance in this study. 
Sincerely , 
Everette L. Bell 
Please fill out the following items accurately and completely. 
1. Name 2. Sex m Q f Q  3. Age 
Last First M. I. 
4. Home Address 
5. [^Presently employed. O  Not employed at present. 
Present employer 
Employer's address 
6. In what job or trade are you now working? 
7. If in the Armed Services, state your job while in service. 
8 .  If unemployed, in what job or trade did you last work? 
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9. What is (or was) your father's occupation? 
10. For what trade or occupation were you trained in high school? 
Did you change training areas while in high school? 
If yes, from what to what 
11. To what extent is your work related to the training you took 
at Tech High? Closely Partially Distantly Not related 
12. How many years did you study your trade in high school? 
h O  in i h o  20 2150 30 
13. What was the chief reason influencing you to enroll in the 
trade training program in high school? (Optional: You may 
rank your reasons 1, 2, 3, etc.) 
1. No particular influence 
2. Advice of family 
3. Advice of other students 
4. Advice of counselor or school adviser 
5. Advice of other school personnel 
6. Advice of trade and industrial coordinator 
7. Junior high school shop experience 
8. Had worked in trade before 
9. No prospect for attending college 
10. Lack of interest in academic subjects 
11. Other influences: 
14. List below every job you have held since completing your trade 
training in high school. Include time spent in the Armed Services. 
Dates employed -
begin with first 
job after graduation 
Numb e r 
o f 
Months 
Name of firm or 
person for whom 
you worked 
Type of work 
carpentry, 
laborer, etc 
15. What high school courses have been most helpful to you in your 
various jobs? 
16. How did you get your first trade job after high school? 
(Check only one) 
1. Through advertisement 
2. Through friends or relatives 
3. Through trade teacher 
4. Through counselor at school 
5. Through coordinator at school 
6. Through personal efforts 
7. Through public employment office 
8. Through private employment agency 
9. Entered military service 
1 0 .  Other means : 
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17. If your present job is different from the trade for which you 
were trained, give your chief reason for changing to another 
occupation. (Optional: You may rank reasons as 1, 2, 3, etc.) 
1. Am working in the same trade 
2. No job available in my trade 
3. Developed new interest 
4. Disliked trade for which I was trained 
5. -Found better opportunity 
6. Never intended to follow the trade 
7. My new job pays better 
8. Other reasons: 
18. How do you like your trade or occupation? 
1. Like it very much 
2. Like it fairly well 
3. Don't like it 
19. If you could do it over again would you choose the same training 
program? YesQ No [2] Undecidedj | 
20. What do you consider to be the chief value of the shop or 
laboratory instructions you received in your trade training? 
(Optional: You may rank reasons as 1, 2, 3, etc.) 
1. Not working at trade studied 
2. No special advantage 
3. It helped me to obtain employment 
4. It gave me a good foundation for advancing on the job 
5. It helped me to begin at a higher wage 
6. It provided a foundation for additional training 
7. Other value: 
21. What do you consider to be the chief value in your present job, 
of the related technical information you received as part of 
your trade training? 
1. Not working at trade studied 
2. No special advantage 
3. It helped me to obtain employment 
4. It helped me to understand trade terminology 
5. It helped me to understand the "why" of the skills 
and processes of the trade 
6. It has helped me to progress faster on the job 
7. Other: 
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22. For what areas of your trade or occupation did you find you 
were least well prepared when you started work? (You may 
rank applicable areas as 1, 2, 3, etc.) 
1. Not accustomed to production standards of speed 
2. Found it difficult to get along with other workers 
3. Not accustomed to production standards of accuracy 
A. Lacked necessary practical experience 
5. Needed additional technical knowledge 
6. Needed more training in how to apply for a job 
7. Experienced no particular difficulty 
8. Not working at trade or occupation studied 
9. Other: 
23. Looking back at your training and your experience as a worker, 
do you think your trade training should have: (Check only one) 
1. Placed more emphasis on the development of skill in 
the trade 
._2. Placed more emphasis on the related technical in­
struction in the trade 
3. Been about like it was in this respect 
4. Placed less emphasis on skill development and more 
on general and academic subjects 
5. Other: 
24. What specific suggestions do you have to offer that would 
improve the training program that you completed in high school? 
25. What trade or occupation do you hope to be engaged in, say, 10 
years from now? 
26. Do you feel the schools have helped you in working toward this 
goal? Yes Q  No []] Somel I 
27. What contact have you made with the local public schools since 
you graduated? 
1. No contacts 
2. Was aided in securing first job 
3. Was aided in securing better job later 
4. Was advised to return for additional training 
5. Have attended evening school 
6. Have received adult school announcements 
7. Have visited school shop 
8. Have returned for vocational advisement 
9. Other: 
28. Place any additional comments or suggestions concerning your 
high school education below or on the back of the page. 
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Dear Tacb High Graduates, 
Appraximately three weeks ago, we mailed Information forms to all 1964 gradu­
ates from lëch ELgh. Hxia was done in an attempt to gather some factual informa-
tloo which would aid the school In being of greater service to present and future 
student bodies. 
We are receiving some very fine infoxuatlon from your former classmates, but 
our records indicate that you have not, as yet, returned your information form. In 
order for this study to produce sound conclusions regarding our former atudents, it 
is necessary that we have a high percentage of returns. Another questionnaire and 
a postage-paid envelope are included for your convenience. So, while it is at hand, 
won't you take I5 or 20 minutes required to fill out the form and return It today? 
We would like to have you included in the study. 
Qhank you for your cooperation. 
Sincerely, 
Everette L. BeU 
Please fill cut the foUowing items accurately and completely. 
1. Name 
last First Initial 
2. 3ex k'£Jf £J 3' Age 
4. Home Address 
5. /T Presently employed. 
Present employer 
n Not employed at present. 
Employer's address 
6. In lAiat job or trade are you now working? 
7* If in the Armed Service, state your job while in service. 
6. If unemployed, in what job or trade did you last work? 
9. What is (or was) your father's occupation? 
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Dear Tech Graduate, 
Vfe have not heard from you on the qjiestlonnaire like the one enclosed. We 
have heard from nearly everyone else. 
1. Maybe you lost the questionnaire. If you did, here is another. 
2. Maybe ve didn't have your right address. If so, this questionnaire can 
be used now. 
3' you didn't think it was important to send it in. It really is 
vezy important if we are going to find ways to improve a school program. 
And we need to hear from eveiy one of you. 
4. Maybe you don't want to answer all of the questions. If that is so, 
leave the objectionable questions blank but fill out the other blanks 
and return the questionnaire. 
We do need answers from eveiy one of the members who graduated in the Spring 
of I96U. 
Don't let y cur questionnaire be the only one that is missing. HLease send it 
in today. 
Very sincerely yours. 
EVerette L. Bell 
ELease fill out the following items accurately and completely. 
1. Mame 2. Sex M /T F HI 3- Age 
last First Initial 
4. Home Address 
5. rr Presently employed. n Hot employed at present. 
Present employer 
Bnployer'a address 
6. In what job or trade are you now wntking? 
7» If in the Aimed Service, state your job while in service. 
8. If unemployed, in what job or trade did you last work? 
9* What is (or was) your father's occupation? 
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APPENDIX B: 
SUMI4ARIES OF ITEMS ON THE QUESTIONNAIRE 
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Objective 4. What were the jobs held by each graduate since 
completing high school? 
A. Types of jobs held by boys in training-related work. 
(Includes graduates in part-time work too.) 
Commercial Art trainees Bank messenger, roller 
skating supervisor, student in advanced education, 
office boy, and retail sales. 
Auto Body trainees (In addition to Auto Body 
work, were in) Filling station attendant, tire re­
pair shop, and laborer. 
Computer programming Tire repair shop, and salesman. 
Distributive Education Awning installer, buffet 
chef, printer's helper, bookkeeper and laborer. 
Communications Electronics Locksmith and alarm 
maintenance, radio announcing, student, and 
laborer. 
Technical Drawing Surveying, sheet metal worker, 
firearms specialist in Marines, student, printer, 
and delivery boy for an architect. 
Electricity and Industrial Electronics Grocery 
clerk and laborer. 
Machine Shop Cook, auto body repairman. 
Pre-Health Baker and student. 
Printing Optical shop messenger, and cook. 
Radio and TV Programming Air Force military police. 
Welding Student 
Cabinet Making Department store stock boy, and 
student 
B. Boys not in training-related work held a wider 
assortment of jobs than did those who spent most of 
their time in related work. 
Commercial Art—Auto body repair, pressroom laborer, 
meat cutter, student, lifeguard, cook and grocery 
helper. 
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Auto Body Grocery produce, laborer, janitor, fuel 
injector tester, munitions specialist in army, 
aviation electrician, and carpenter. 
Auto-Diesel Fry cook, plasterer's helper, retain 
sales, laborer, warehouse worker, packing house 
worker, landscaper, bakery salesman, machine oper­
ator, typesetter, welder, seat coverer, car washer, 
radar operator in Air Force, and student. 
Aviation Student, retail stock clerk, service 
station attendant, laborer, cook, steel worker, and 
drywall fabricator. 
Bookkeeping Meatcutter, laborer, photo shipping 
clerk, file clerk, general office work, and building 
maintenance. 
Distributive Education Newspaper messenger, painter, 
greenskeeper, warehouse worker, parking lot attend­
ant, student, laborer, and nuclear power plant school 
in Navy. 
Communications electronics Photo processor, sur­
veyor's helper, cook, laborer, intelligence in Army, 
carpenter, student, grocer's helper, and lifeguard. 
Computer technology auto mechanic and fry cook. 
Technical Drawing Magazine packer, machine operator, 
laborer, auto repair, retail sales, finance office 
clerk, army tank maintenance, steam turbine appren­
tice, book trimmer, bookkeeper, and bowling alley 
worker. 
Electricity and Industrial Electronics City paint 
crew, warehouse laborer, packing house worker, service 
station attendant, draftsman, fry cook, student, 
and advertising. 
Hotel and Restaurant Glove factory worker. 
Machine Shop Construction laborer, military tank 
operator, surveyor's helper, and student. 
Painting and decorating Retail stock clerk, ware­
house worker, service station attendant, truck 
driver, retail sales clerk, cafeteria worker, 
grocer's helper, and torpedo-man in Navy. 
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Pre-Health Fire rate clerk, animal rescue worker, 
tractor factory employee, student lumberyard 
worker, mail messenger, grocer's helper, mover, and 
tree service worker. 
Printing Meat cutter and trucker, auto parts man, 
laborer, student medical laboratory helper, and 
city recreation director. 
Radio and TV Programming Odd jobs, and student. 
Refrigeration and Air Conditioning Printer 's helper, 
Zerox operator, t ire manufacturing, and student. 
Welding Department store stocker, meat cutter, 
drill  press operator, t ire manufacturing, jet 
mechanic, and clerk-typist.  
Cabinet Making Electric sign repairman, laborer, 
printer 's helper, student, and submarine crewman. 
C. Girls in training-related work, including students 
who worked only part of the time, held the follow­
ing different types of jobs, even though major time 
was spent by the full timers in the area for which 
they trained. 
Commercial Art Student in college, sorting and 
mailing, and floral arranger. 
Bookkeeper File checker, waitress, and mail clerk. 
Clerical Waitress and student. 
Distributive Education Receptionist.  
Stenographic Booking clerk, student, typist and 
general office work. 
Radio and TV Programming Modeling, and retail 
sales. 
Hotel and Restaurant Clerical work and dry cleaner 
employee. 
Pre-Health Nurses training, and pre-med student. 
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D. Girls not in training-related work have also been in 
an assortment of jobs. Some landed jobs in areas 
for which they were not trained, but apparently 
got training on the job. 
Commercial Art—Clerical work and college student. 
Clerical Retail sales, pathology laboratory helper, 
college student, and beautician. 
Distributive Education Clerical, elevator operator, 
file clerk, mail clerk, dental assistant, and college 
student. 
Stenographic Nurse's aide, music teacher, jewel 
sales, and college student. 
Hotel and Restaurant Clerical, and dry cleaner 
employee. 
Pre-Health Retail sales, clerical worker, car hop, 
and college student. 
Radio and TV Programming Clerical worker, and 
college student. 
Tailoring Child care, elevator operator, book­
keeper, telephone operator, waitress, and student. 
Sub-objective 4. What was the chief reason for enrolling 
in chosen training program in high school? Some of the 
"other influences" given as chief reasons for enrolling in 
the trade training program in high school are given by 
groups as follows: 
Boys in training-related work indicated: 
"Was interested in welding. Found i t  interesting. Did 
i t  for my own benefit.  I  liked to cook. Sister graduated 
from Tech in Commercial Art. Saw what my strong points in 
Trades and Industrial Shop were. Being able to study elec­
tronics in high school. Felt I  had ability. Fascinated in 
Trades and Industries Shop. Love machines. Interest in cars 
and their function. Liked drafting and distributive education. 
Interested in machine shop. Talented in field. I always 
wanted to go to Tech. Art teachers." 
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Boys not in training-related work indicated other 
influences were: 
"Liked woodworking. Tech had more academic and Trades 
and Industries training to offer. I  liked Biology and 
science. I  liked the area. Because Tech offered core areas. 
Suggestive Junior High Academic tests. Interest in elec­
tronics. Because I  read about i t  before. I  wanted to do 
printing work. Vice-principal of Junior High. When I  re­
turned to school some of my friends were in that area. 
Research study in Junior High. My father wanted me to take 
this course. I  enjoyed working with cars. Wished to get 
into business. Interest in the subject (this was given 
by several).  Wanted a profession. Wanted to prepare for 
engineering in college. Great interest in aviation. 
Training in field was finest to be found. Able to work my 
way if I didn't attend college." 
Girls in related work indicated some of the other in­
fluences for enrolling in the trade training program in high 
school were: 
"Need for i t  in business. Like to work with machines. 
Something I 've always liked. Needed to work in order to 
attend college. I  thought Tech would train me for a job 
since I didn't want to go to college. I  liked to work with 
figures. Just interested in particular field. I wanted to. 
I  liked working in Math and records. I  wanted to see if I  
liked pre-health area so I might go on to college to train 
as a dental hygienist.  I  was interested in i t .  I liked the 
particular work. Wanted to be a good secretary. Was deeply 
interested and decided on career in art or math. Interested 
in attaining vocation since grade school. Love and interest 
for art.  Pre-med training for college. Related to medical 
field. Enjoyed sewing and wanted to further my knowledge 
in it ." 
One girl not in related work answered as follows :  
"Was in hospital in tenth grade and then felt a desire 
to become a nurse." 
From the unemployed group came two other influences :  
"Co-relation with aerospace engineering. Opportunity." 
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From the housewive's group :  
"Liked art.  Wanted to be ready for a job after high 
school." 
Sub-objective 7. If present job is different from the 
trade for which trained, what was the chief reason for 
changing to another occupation? Among the other reasons 
listed by girls who were not in training-related work were 
the following: 
"After marriage I had to go to work, and i t  was a good 
job. Am working to save enough to maybe go to nursing school 
since I didn't get a job in my area. Applied for a file job 
and was moved up to bookkeeper. Couldn't get an office job 
at my age in this state (Nevada). Must have about six 
years of college education (to get job in Vet. Med.). Part-
time job enables me to continue my college education. Am 
working to help pay for college." 
Among the other reasons listed by boys not in training-
related work: 
"Not enough years'  experience in the trade when looking 
for that work. Decided I  really wasn't interested in nursing. 
(Male nurse). Chance for advancement into a carpenter shop 
(At Meredith's Printing Co.). Working in the lab of an 
optical company. Didn't give enough training. They like 
factory-trained workers. "Convicted" that i t  was proper to 
be working-with my father. Got laid off trade job. Had to 
find a job. Decided a career as a machine was not for me. I  
wanted something better. (Aviation trainee). I  liked my 
first job and stayed. Employers want more experienced 
workers in diesel. My uncle influenced me. Have to have 
experience in bookkeeping before being hired. Going to 
college; part-time work. Had three years experience in job 
before graduating. Trying to save money for college. Need 
money while attending college. Just didn't follow through. 
Could choose my own hours while attending school. Working 
through college. Pays more for attending college. In 
college (several answered). Attending college. Summer em­
ployment. (Many answered thus). In college — need more 
training. Hard to find job in printing if going to college 
in August. I  didn't have enough training. Working part-time 
while going to electronics trade school. (A few checked 
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"other reasons" but failed to list reason). 
Sub-objective 8. Does the graduate like his trade or 
occupation? 
Boys in 
related 
Boys not in Girls in Girls not 
related related in related No. % 
Like i t  
very much 61 39 80 16 196 64 
Like i t  
fairly well 24 41 17 12 94 31 
Don't l ike 
i t  1 12 3 
Total 
16 
306 
5 
100 
Sub-objective 9. How many would choose the same train-
ing program if given a chance to do i t  over again? 
Boys in 
related 
Boys not 
in 
related 
. Girls in Girls 
related not in 
related 
House- Unem-
wives ployed No. % 
Yes 57 52 70 8 6 10 203 59 
No 8 29 18 11 4 7 77 22 
Unde­
cided 21 16 14 10 3 2 
Total 
66 
344 
19 
100 
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Sub-objective 10. What was the chief value of the 
specialized instructions received in the training program? 
Boys in Boys not Girls in Girls not Unem- House-
related in related in ployed wives 
related related 
Not working 
at trade 
studied 3 42 3 11 5 5 
No special 
advantage 4 7 3 4 11 
It helped 
me to ob­
tain em­
ployment 28 6 40 1 8 4 
I t  gave me 
a good 
foundation 
for ad­
vancing 
on the job 25 5 7 2 
I t  helped 
me to 
begin at 
a higher 
wage 2 3 4 1 
It provided 
a founda­
tion for 
additional 
training 23 18 15 10 4 
Other 
value _A 1 11 
85 96 96 28 19 13 
Totals 
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Among the "other values" listed (of specialized in­
structions received in the training program) were the 
following: 
Girls not in related (Checked, but no reason given). 
Unemployed group It  trained me for a job I can 
always do. 
Housewives' group I gained general knowledge of a 
job I might have decided to stay in. 
Girls in related I didn't have any shop or lab. I 
was mainly in the general core area. It  made me 
realize I didn't want to go into nursing. Good 
foundation for college. You learn to work well 
with others. 
Boys not in related It  didn't help at all (several said 
this). 
Found out what I  liked to do. 
Taught me how to work. 
Helped me to work better with fellow workers. 
It  gave me a better relation in mechanics. 
Satisfied father. 
It  taught me to do a job right. 
Ability to use tools and reason. 
Good background for engineering courses. 
Good experience. 
Found i t  was not for me. 
Made i t  possible to go to college. 
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Sub-objective 11. What was considered to be the chief 
value in the present job of the related technical information 
received as a trainee? 
Boys in Boys not Girls in Girls 
related in related not 
related in 
related 
Unem- House-
ployed wives 
Not working 
at trade 
studied 
No special 
advantage 
It  helped 
me to ob­
tain em­
ployment 
It  helped me 
to under­
stand trade 
terminology 
It  helped 
me under­
stand "why" 
of the 
skills and 
processes 
of the 
trade 
It  has 
helped me 
to progress 
faster on 
the job 
Other 
21 
18 
19 
Totals 
14 
83 
69 
3 
_1_ 
96 
33 
13 
21 
23 
1 
100 
20 
1 
28 12 
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Among the "other values" were: 
Girls in related The courses I  took were very helpful. 
Girls not in related It  helped me to meet people and 
work with them better. 
Boys in related I worked only part time in related 
job. It  helped me become a cook. 
Boys not in related It  started me in a good field 
and helped me to understand people and other jobs 
or trainingoptical field. A training school 
is no good, I  think. 
Should study English, History and Math. 
I t  gave me a better relation in mechanics. 
I 'm the only one on the job who understands 
electronics. 
Unemployed (in college). Money. 
Sub-objective 12. Looking back at your training and your 
experience as a worker, do you think your trade training 
should have 
Boys in Boys not Girls Girls Unem-
related in in not ployed 
related related in 
related 
House­
wives 
Placed more 
emphasis on 
the related 
technical in­
struction in 
the trade? 17 11 
Placed more 
emphasis on 
the develop­
ment of skill  
in the trade? 27 20 
Been about like 
it  was in this 
respect? 30 33 
Placed less em­
phasis on skill  
development and 
more on general 
and academic 
subjects? ^ 
Totals 80 78 
27 
49 12 10 
_5 
90 26 18 
_1 
12 
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Sub-objective 12a. For what areas of your trade or 
occupation did you find you were least well prepared when 
you started to work? 
Hoys—Bsys—Girls Girls—unem- HouBe-Totals % 
in not in not ployed wives 
rela- in rela- in 
ted rela- ted rela­
ted ted 
Not accustomed 
to production 
standards of 
speed 18 2 1 1 22 9 
Found i t  dif­
ficult to get 
along with 
other workers '  1 1 1 3 1 
Not accustomed 
to production 
standards of 
accuracy 3 7 1 10 4 
Lacked neces­
sary practi­
cal ex­
perience 15 3 1 19 8 
Needed addi­
tional tech­
nical know­
ledge 7 8 2 2 2 21 9 
Needed more 
training in 
how to 
apply for 
job 2 1 1 4 2 
Experienced 
no particu­
lar dif­
ficulty 24 7 7 7 6 4 55 23 
Not working 
at trade or 
occupation 
studied 2 55 18 18 3 5 101 41 
Other 
Total 
3 
75 
6 
90 2 8  2 8  IT ÏÔ 
9 
245 
3 
100 
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Sub-objective 13. The trade or occupational goal for 
each group of graduates approximately ten years hence, as 
compared to the numbers trained in the various areas? 
Boys Boys Girls Girls Unem- House- Boys Girls 
in not in te- not ployed wives train- train-
rela- in lated in ed in ed in 
ted rela- rela­
ted ted 
Commercial 
Art 8 1 3 1 2 11 
Auto Body 
Repair 3 4 8 
Auto-Diesel 
Mechanics 2 5 1 16 
Aviation 5 1 10 
Bookkeeping 2 1 4 7 
Clerical 2 1 35 4 3 2 5 
Computer 
Programming 
3 3 
Distributive 
Education 9 7 4 1 16 
Stenography 1 1 
Carpentry 1 1 
Communica­
tions 
Electron­
ics 6 7 10 
Computer 
Technology 1 
Technical 
Drawing 8 8 24 
Electricity 
and Indus­
trial Elec­
tronics 2 7 10 
Hotel-
Restaurant 3 2 3 
Machine 
Shop 4 1 8 
Painting & 
Decorating 1 2 6 
Health 
Services 3 4 5 6 1 7 
Printing 9 3 2 13 
Radio & TV 
Program­
ming 1 1 7 2 
9 
76 
12 
21 
14 
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Sub-objective 13 (Continued) 
Boys Boys Girls Girls Unem- House- Boys Girls 
in not in re- not ployed wives train- train-
rela- in lated in ed in ed in 
ted rela- rela-
ted ted 
Refrigera-
tion & 
Air 
Condi­
tioning 
Tailoring 3 1 
Welding 3 3 
Cabinet 
making 1 
Housewife 25 5 
Beautician 2 
Undecided 7 10 5 
Teaching 1 12 12 6 
Business 
Executive 3 2 
Police 
work 2 
Total 
Responding 81 90 97 34 17 11 178 152 
"Other areas where preparation was lacking are as follows: 
Boys in related I 'm in the military had too much 
ambition for this place. 
Didn't realize working could be so much fun. 
There was none. 
Boys not in related Welding needs more related sub­
jects .  
No job opportunity (printing). 
They should offer a business course. 
Not working with cars. Does not apply. 
Lacked training in commercial refrigeration. 
Not well trained in English. (Failed in college). 
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Sub-objective 14. What are the graduate's opinions about 
the school's help in attaining this long range occupational 
goal? 
Boys Boys Girls Girls Unem- House- Totals % 
in not in not in ployed wives 
rela- in rela- rela­
ted rela- ted ted 
ted 
60 67 9 -10 5 221 70 
7 6 5 3 22 7 
23 18 15 4 5 _7^ JU 
Total 313 100 
Sub-objective 15. What contact have graduates had with 
the local school since graduation? 
Boys in Boys not Girls in Girls not Totals % 
related in related in 
related related 
No contacts 5 5  51 6 8  22 196 70 
Was aided in 
securing first 
job 
Was aided in 
securing 
better job 
Was advised to 
return for 
additional 
training 
Have attended 
evening school 
Have received 
adult school 
announcements 
Have visited 
school shop 12 20 8 2 42 14 
Yes 70 
No 1 
Some 11 
2 3 8 13 4 
1 1 1  3 1  
2 1 3 1 
4 3 6 2 15 5 
3 3 17 2 
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Sub-objective 15 (Continued) 
Boys in Boys not Girls in Girls not Totals % 
related in related in 
related related 
Have returned 
for 
vocational 
advisement 2 5 1 8 3 
Totals 287 100 
Sub-objective What comments or suggestions do 
graduates make concerning their high school education in 
general? 
When asked what the school could do to improve the 
training programs, boys replied: 
"Would like to have had a week or two of welding as did 
the refrigeration guys. More blueprint reading. Stricter 
classroom attention. More emphasis on skill .  Keep students 
from copying. Need smaller classes. A study of shop prac­
tices with possible shop classes as optional training. Send 
student out for a trial to find how well he can do his 
skill .  Learning the technical points is necessary, but i t  
seems that you learn more from actual use of the machines 
in every day experiences. More different equipment and more 
experience on different equipment. Allow students to go 
outside during noon hour. Architectural drawing — a full 
3-year program with general graining in design. Instructor 
should dwell more into basic fundamentals (electronics), 
rather than hit and miss job by trying to cover too much. 
In retailing, too much emphasis is placed on department 
stores, and not enough on others. To cover a wider area in 
the things that relate to the trade. More emphasis on the 
speed of a draftsman and not so much on neatness. Have a 
person who knows what he or she is talking about. Show 
practical applications to theory before advancing to more 
technical skills. Get better press and equipment. Go into 
deeper detail about all  phases pertaining to this field and 
the job prospects. (Data processing). Place more emphasis 
on subject. There should be more emphasis on speed (machine 
shop). More individual help and training. Make the guys 
study harder. Have more outside assignments, and having more 
students on co-op. More training on the electric system of 
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the car. Give the student more idea of what working at the 
same job 8 hours a day, 5 days a week is like. More (re­
lated) class on technical instruction in training area. Less 
book work and discussion and more experience in actual 
painting well in training. Need more advanced training with 
modern equipment. More lab equipment seemed to be needed — 
otherwise satisfactory. Could have used more psychology and 
more lab work in pre-health. The art program at Tech is 
good, but i t  should try to be more practical in its applica­
tion in this area. Need heliarc and extended M.I.G. in­
struction. More instruction in related area. Start right 
in vocation of your choice instead of a semester of T & I ." 
When asked about comments on their high school training 
in general, this group said: 
"The printing shop needs more different presses. Stu­
dents should then have choice of specialization after one . 
semester in shop. There should be more emphasis on academic 
and not so much on shop. Need college prep. Tech is a great 
school for a person what wants to learn. The area (data 
processing) was not covered sufficiently at Tech. Have 
harder subjects, more study periods. More stress toward 
higher level math and science. Students should be trained 
better since school provides good facilities. Training was 
good and related to the job I  presently hold. The training 
at Tech is a very fine — trade school for those who do not 
plan to go on to college. More emphasis on academic program— 
math and English specifically. Pre-health was wonderful 
experience and i t  gave me enough basic knowledge to go into 
i t  in service. If I  could advise someone how to prepare for 
life, I would suggest that.they start with an education aimed 
toward their chosen field. This could only happen at Des 
Moines Tech." 
When girls responded to the question of what improve­
ments could be made in the training program, they replied: 
"More emphasis on speed and accuracy (steno.). Keep 
students in one core area—avoid messed up schedules. More 
practical experience would be helpful. Get younger and better 
instructors for typing. No changes—it is a very excellent 
program. Place emphasis on need for accuracy before speed. 
More time to be spent on "practical" dictation and tran- -
scription. More emphasis on study. More work in core sub­
jects and less in technical instruction. Give more training 
on how an office is run. Students should be given a wider 
choice of subjects, rather than every subject in the core 
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area. Have more on-the-job type of training. More class­
room activities. I  was satisfied. Need same shorthand 
instructor each semester. Make i t  plain that retailing 
people are quite hard to get along with, and moneyminded. 
More hours in skilled typing. More emphasis on the book­
keeping. Intermingle production and technical. More empha^ 
sis on getting along with others. Get some younger teachers. 
They are usually "up with i t ." Make students actually know 
their trade and not just brush through parts of i t  by 
teaching i t  all in a seel period. I  think you should follow 
through on those students that didn't get to have co-op 
because they hadn't gone to Tech long enough. Better 
acquaintance with the different types of jobs for different 
types of employers. High school is much too short a time 
to learn all we should we need a greater volume of studies. 
We were trained for everything involved. More practical 
experience and work with the data processing machines. More 
business English -- more point toward accuracy instead of 
speed. Maybe more typing for girls. Treating you more as if 
they were the employer instead of a teacher. Provide more 
qualified co-ordinators who are interested in their students 
and have time to help them. I  don't think its possible to 
teach in school what i t  will actually be like on the job. 
Making sure the students know how important each class or 
subject is to their future job. Even though I didn't go on 
to college, pre-health helped me in my work. Study more 
income tax. Students should be given more of the related 
subjects such as bookkeeping, business machines, etc. I  
found my training very helpful. Give more of an idea of 
what working 8 hours a day, 5 days a week is like. The co-op 
program is the best form of training yet. I  enjoyed every 
minute of i t .  Courses in English should require more of 
students. In art one always had a deadline, so he must 
develop accuracy with skill .  Develop a "telephone-answering" 
course. Put more emphasis on speed in shorthand. The stu­
dents need practical experience. Pre-health students need 
more physiology and anatomy. Develop more pride in your 
work and being more particular in the finished product." 
When asked for comments about their high school training 
in general, this same group of girls replied: 
"Need more on-job training and less on fundamentals. 
Difficult for a girl to get a job as a programmer. Students 
need to talk to counselors more. I  probably should have 
taken some shorthand. Tech high training is the best in the 
city. Better teachers could make i t  more interesting. 
Tech's greatest asset is its co-op program and the ability 
of the coordinator to place students in jobs fitted to their 
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individual abilities. Emphasize more the importance of a 
college education. School did a fine job. Wish I  had 
stayed in bookkeeping — more future. Those having trouble 
in class should be given more individual help. Tech needs 
minimum academic standards. This will give kids pride. I 
wish I could have gone all three years at Tech. Tech has 
good reputation among employers with i ts IBM training." 
"I simply wish that I  had tried learning more than what 
I  did. My training has helped me — I have advanced in my 
job — I had a good teacher. Counselors helped me when I  
wanted to change core areas. They would not let me take 
shorthand because I got a 4 in typing. However, I 'm em­
ployed full-time as a typist.  I ' l l  have to go to night 
school now to take this course in shorthand and find i t  quite 
unfair.  Tech has a fine training field. It  has helped me 
so very much. Tech should be more selective about their 
students, so every one has a chance to learn. There are a 
few students who ruin i t  for everyone. I  should have t^ken 
some shorthand. Study halls are a waste. Could have taken 
another course. On the job is pleasanter than they warned 
us. It 's better than school. I  should have known I  needed 
glasses during school. I  found Tech to be an excellent 
school for job training. My typing training helped me in 
key punch. If i t  hadn't been for my high school training, 
I 'm sure I would not have the wonderful job that I  do. Core 
area helped me get summer employment. Need more emphasis 
on academic, even if i t  is a trade school. I  have an in­
valuable trade background that will be with me the rest of 
my l ife. Every student needs some on-the-job experience dur­
ing training. I  would not take anything for the valuable 
training I obtained in high school. My core area training 
has been helpful. Pre-health core area needs to be stiffer. 
Pre-health courses have helped me much in nurses training. 
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APPENDIX C: 
STATISTICAL DATA 
1 
. 0 0 0  
420 
885 
610 
632 
302 
356 
449 
207 
332 
055 
053 
042 
012 
005 
136 
045 
031 
048 
079 
445 
632 
618 
588 
561 
577 
652 
700 
828 
682 
593 
338 
132 
048 
124 
2 0 9  
058 
053 
142 
165 
059 
066 
059 
552 
834 
191 
440 
X 1 
10 
1000 
-233 
116 
221 
-214 
-060 
112 
-265 
-093 
-162 
114 
-144 
191 
4 3 9  
188 
324 
131 
2 8 2  
229 
352 
273 
174 
024 
196 
303 
- 0 4 2  
243 
-281 
119 
-275 
-095 
-270 
-215 
297 
376 
382 
396 
-176 
126 
2 3 .  4 5 6 7 8 9 
1000 
792 1000 
488 660 1000 
393 624 819 1000 
308 356 632 386 1000 
325 408 657 319 365 1000 
456 541 820 505 3 8 6  504 1000 
411 349 303 304 -104 141 2 8 3  1000 
272 364 199 246 014 079 -201 449 
-018 -044 030 -036 -072 -127 -027 -265 
009 - 0 2 8  -14 4 -174 -062 -058 0 8 4  054 
048 -004 -029 -046 109 -016 033 120 
035 021 040 0 3 3  148 0 0 4  002 -181 
-111 -061 119 060 108 -032 099 115 
009 0 9 9  0 3 0  173 -118 109 008 111 
-097 -021 028 024 115 070 - 0 6 9  -176 
-121 - 0 8 9  116 080 129 079 067 038 
086 074 149 2 0 9  110 065 067 - 0 3 6  
-033 034 -005 -079 -103 - 0 9 2  006 -208 
-493 -545 -442 436 -222 - 2 7 7  -379 327 
361 614 533 487 322 358 444 2 2 2  
357 601 515 483 221 319 469 2 8 9  
504 653 590 54 5 674 3 2 2  4 9 6  306 
685 734 562 468 404 344 478 399 
343 566 514 447 351 2 9 4  458 2 2 0  
402 641 627 645 358 276 505 2 8 9  
328 640 6 4 2  642 353 328 505 256 
372 745 655 681 317 342 501 221 
463 698 634 564 389 348 571 331 
423 618 487 493 260 265 3 9 7  254 
346 4 0 6  437 366 265 301 363 132 
-020 -097 -142 -140 -173 -074 -074 147 
110 091 041 047 -193 074 090 199 
359 2 6 6  167 167 207 091 063 036 
063 170 080 227 -086 -056 009 138 
-107 -094 -094 -130 013 009 -096 -256 
-003 037 166 094 078 1 3 2  2 0 2  300 
-201 -Oil 162 237 223 116 -041 ^-160 
-004 112 098 128 092 112 -008 -037 
-034 -058 -067 -126 0 6 8  -075 -031 -116 
144 0 3 2  060 029 199 015 034 -082 
374 766 605 636 346 265 457 211 
726 748 524 435 281 308 521 400 
612 875 657 631 367 328 560 339 
410 399 302 225 056 258 329 764 
-541 -473 -522 -425 -294 -325 -506 -358 
For all  139 boys (thousandths) 
11 
000 
209 
335 
150 
016 
356 
644 
049 
075 
377 
069 
166 
210 
043 
071 
152 
127 
083 
023 
163 
042 
0 4 8  
242 
258 
017 
250 
214 
149 
077 
088 
139 
258 
075 
169 
135 
2 0 9  
025 
X 1 
20 
1000 
-021 
044 
130 
071 
025 
156 
096 
101 
088 
147 
037 
090 
-038 
-101 
2 2 8  
2 5 8  
-204 
083 
197 
055 
004 
-104 
093 
031 
075 
0 6 2  
007 
127 
12 13 14 15 16 17 18 19 
1000 
-076 1000 
-4 4 8 -356 1000 
-309 -229 057 1000 
-070 -051 -073 -314 1000 
-489 -512 609 316 -296 1000 
-507 -316 431 670 -140 412 1000 
-513 -516 664 216 183 551 4 8 2  1000 
- 0 9 3  -014 -078 157 446 -076 130 1 9 9  
074 - 0 3 6  -048 - 0 8 9  024 0 4 4  - 0 6 3  -026 
-010 -005 - 0 4 3  081 151 -139 032 059 
066 033 -148 034 231 -218 -038 0 2 7  
-044 -168 215 117 -025 072 135 218 
-056 029 -006 -012 127 -075 - 0 4 5  123 
-055 -007 - 0 2 4  183 130 -057 053 081 
-165 057 077 041 137 - 0 2 6  021 154 
-076 024 -066 124 137 -060 009 054 
-026 -039 -021 044 103 -006 -Oil 064 
-036 -033 "020 135 142 -087 025 115 
-069 -122 185 0 0 8  098 036 052 234 
-064 -032 135 023 005 0 52 124 079 
631 102 -490 - 2 4 4  059 -508 -326 -455 
167 641 2 8 8  -232 -091 -452 -268 - 4 8 8  
-236 - 0 5 2  2 9 1  -107 159 109 041 379 
125 024 -320 -212 568 -281 -203 -091 
-179 -126 444 064 -334 373 189 1  9 9  
098 058 -202 390 -177 -173 243 1 3 8  
2 2 8  -14 8 139 013 156 2 8 4  036 206 
-046 -128 045 211 -101 181 - 0 2 0  120 
072 - 1 3 8  - 0 8 4  058 -018 090 -012 -017 
-368 -200 560 032 -171 450 0 9 2  4 2 6  
0 2 9  -131 008 - 0 2 1  168 -060 -020 061 
-022 112 073 -101 083 -130 -148 079 
007 -027 043 -064 150 -10 5 -088 080 
001 157 -102 078 052 -222 033 -019 
1 3 3  -015 -029 - 1 9 8  049 018 -149 -042 
(Continued) 
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V a r  .  21 22 23 24 25 26 27 28 29 30 
21 1000 
22 -367 1000 
23 -419 600 1000 
24 -403 476 469 1000 
25 -509 560 537 554 1000 
26 - 4 2 2  635 585 501 489 1000 
27 -407 596 532 552 548 658 1000 
2 8  -369 597 566 508 494 639 6 9 3  1000 
2 9  -409 632 590 565 523 519 651 697 1000 
30 -456 709 776 752 651 770 700 703 710 1000 
31 -407 566 521 648 554 4 6 7  592 524 578 692 
32 -350 237 229 307 354 307 320 2 9 5  357 320 
33 043 006 044 -142 - 0 5 2  -024 -047 -061 -072 - 0 2 8  
34 -126 087 131 -086 051 032 082 065 044 005 
35 -237 161 066 206 318 0 8 9  194 013 098 173 
35 -133 213 293 032 141 129 200 159 248 205 
37 034 -129 -199 -043 -205 123 -072 - 0 8 8  -114 -108 
38 -076 046 092 042 -038 160 117 162 0 3 2  067 
39 071 060 -017 -058 024 055 149 152 201 018 
40 -092 091 -002 191 087 168 115 156 185 179 
41 053 133 -129 070 001 054 -045 004 -014 017 
42 -173 -060 
-125 074 124 030 -002 -142 -155 -016 
43 -448 — 604 601 587 509 571 657 740 819 698 
44 -510 500 499 570 736 421 456 464 498 5 8 8  
45 -549 644 642 669 704 583 655 713 781 , 750 
46 -330 279 304 233 420 179 251 2 3 9  168 293 
47 7 7 9  -385 -468 - 4  6 6  -613 -480 -443 -397 -379 -523 
Matrix 1 (Continued) 
129 
Var. 31 32 33 34 35 36 37 38 39 
31 1000 
32 276 1000 
33 - 0 5 8  098 1000 
34 -031 261 370 1000 
35 314 194 -246 -100 1000 
36 167 194 188 159 137 1000 
37 -065 046 -315 -116 -067 -342 1000 
38 -056 167 199 134 -217 -268 -148 1000 
39 015 079 -189 -238 087 042 -055 -170 1000 
40 089 036 -092 -161 084 -129 044 043 200 
41 -056 094 036 -235 -209 -017 038 -054 -116 
42 113 247 -322 -176 532 -214 3 1 8  -121 -034 
43 631 365 -000 060 125 272 -090 061 180 
44 492 335 -037. 186 315 175 -152 -005 -125 
45 657 405 020 133 242 265 -136 036 053 
46 233 198 100 270 113 091 -208 281 -231 
47 -414 -379 037 -082 -172 -086 088 -143 0 9 6  
Var. 40 41 42 43 44 45 4 6 47 
40 1000 
41 -008 1000 
42 024 -136 1000 
43 168 -049 -079 1000 
44 040 -145 075 495 1000 
45 128 -105 -012 896 830 1000 
46 
-122 -136 -002 138 450 319 1000 
47 -056 110 -203 -431 -577 -572 -385 1000 
Matrix 1 (Continued) 
130 
Var .  1 2 3 4 5 6 7 8 9 10 
1 1000 
2 320 1000 
3 876 732 1000 
4 542 362 574 1000 
5 628 268 582 821 1000 
6 210 278 283 609 432 1000 
7 356 264 396 727 424 318 1000 
8 362 372 461 790 444 310 582 1000 
9 137 449 324 , 375 311 228 221 347 1000 
10 364 258 395 284 257 014 218 315 292 1000 
11 
-124 065 054 025 -049 070 072 -009 -363 -230 
12 
-123 -0 54 108 -137 -143 -050 -091 -089 -020 -079 
13 052 051 064 064 062 -058 012 092 133 348 
14 029 033 028 -008 -107 195 015 -010 -1-54 -229 
15 -018 -193 -114 114 078 037 203 088 128 037 
16 138 024 117 -072 105 -208 -170 -067 141 100 
17 -079 -032 -078 003 -036 151 037 -063 -296 -207 
18 -000 -167 -098 102 025 073 170 080 092 -001 
19 041 021 035 008 050 104 -021 -029 -034 -176 
20 091 -058 031 -194 -032 -261 -209 -14 8 185 100 
21 -504 -447 -574 -378 -351 -273 -217 -342 -210 -251 
22 611 329 612 495 495 268 421 363 241 237 
23 667 2 6 8  621 496 486 165 353 4 6 8  136 441 
24 598 473 667 531 504 355 280 445 316 204 
25 538 648 726 461 393 367 385 397 374 334 
26 614 301 597 446 433 231 310 417 149 212 
27 6 8 7  252 616 592 611 340 352 443 209 263 
28 687 234 616 631 662 ' 305 410 460 273 314 
29 801 309 735 601 670 227 348 438 200 410 
30 654 351 651 524 500 285 302 491 2 6 2  278 
31 588 401 631 458 460 303 213 355 258 121 
32 388 460 515 436 384 270 310 357 197 032 
33 
-058 016 -029 007 015 -136 -015 063 220 078 
34 158 196 219 187 134 -111 225 223 216 403 
35 136 463 329 009 025 176 -019 -097 082 108 
36 300 226 324 129 241 -050 033 065 098 141 
37 
-017 -108 -068 -068 -139 -012 098 -080 -196 -261 
38 076 -032 044 254 196 081 206 283 258 095 
39 206 -123 078 125 229 192 164 -111 -064 -039 
40 204 -040 133 -052 104 -100 -070 -163 005 024 
41 -045 -079 -071 -045 044 057 -189 -082 -134 -362 
42 
-102 169 017 -052 -158 239 -090 -002 -099 -219 
43 858 345 785 555 641 264 295 377 218 319 
44 525 746 764 473 371 297 300 503 430 439 
45 817 603 893 597 600 321 343 499 360 429 
46 129 418 305 332 159 194 365 326 737 337 
47 
-462 -471 -570 -508 -314 -293 -359 -610 -263 -171 
Matrix 2. Seventy six boys in training--related work 
(thousandths) ' 
131 
Var .  11 12 13 14 15 16 17 18 19 20 
11 1000 
12 -215 1000 
13 -335 -138 1000 
14 208 -334 -374 1000 
15 -057 -282 -224 038 1000 
16 -363 -052 -035 -344 -315 1000 
17 698 -435 -093 581 274 -355 1000 
18 -Oil -507 -336 486 642 -168 399 1000 
19 156 -423 -583 617 242 114 580 550 1000 
20 -470 -170 Oil -047 192 447 -126 160 217 1000 
21 152 103 -109 -045 -012 031 122 -025 048 oil 
22 -213 -003 Oil -127 140 144 -180 029 052 -007 
23 -194 -025 014 -165 113 216 -201 015 018 05 i 
24 -139 -001 -108 165 085 007 -015 055 141 091 
25 -031 -143 069 -019 -067 102 -033 -083 068 -017 
26 -234 -056 090 -105 106 196 -181 -067 044 122 
27 -199 -188 137 -023 085 197 -039 004 059 033 
28 -075 -096 035 -099 136 137 -025 -00 5 044 036 
29 -043 -109 032 024 087 050 024 027 062 068 
30 -211 -067 -041 -044 147 170 -106 -004 116 150 
31 -032 -107 -067 134 037 056 0 27 046 172 097 
32 -123 -143 -060 271 073 -050 101 144 174 045 
33 -250 531 038 — 4 4 8 -104 063 -463 -254 -356 004 
34 -299 077 634 -208 -141 -109 -430 -186 -504 -111 
35 -023 -214 -010 256 -158 107 032 010 242 133 
36 -297 015 018 -306 -073 560 -293 -248 -110 281 
37 228 -105 -176 471 014 -336 389 176 291 -153 
38 -224 117 067 -207 434 -190 -180 271 -129 034 
39 131 -198 -098 159 015 -001 279 032 147 169 
40 014 098 -100 -130 091 006 013 -243 040 112 
41 030 019 -098 -034 -028 112 046 -155 052 068 
42 208 -245 -214 521 -077 -168 363 240 388 -168 
43 -122 -024 -083 012 -010 204 -064 -007 078 115 
44 -140 -032 164 035 -153 052 -138 -155 -026 -044 
45 -150 -032 031 026 -085 157 -112 -08 4 037 051 
46 -280 -062 197 -135 087 107 -239 094 -075 039 
47 054 229 -122 -004 -113 134 054 -090 018 064 
Matrix 2 (Continued) 
132 
Var .  21 22 23 24 25 26 27 28 29 30 
21 1000 
22 - 3 4 2  '  1000 
23 -473 649 1000 
24 -372 469 511 1000 
25 -430 599 501 518 1000 
26 -413 683 676 480 4 56 1000 
27 -382 631 557 499 507 691 1000 
28 -315 615 629 493 445 6 8 8  721 1000 
29 -437 606 612 605 506 551 6 8 7  736 1000 
30 -392 6 8 8  762 788 561 768 6 6 6  687 6 9 0  1000 
31 -372 548 516 712 582 497 602 583 5 9 8  750 
32 -346 261 214 373 433 345 320 347 3 4 0  311 
33 -022 100 052 -050 -037 127 055 0 8 8  -052 049 
34 -251 164 148 - 0 0 6  095 173 177 154 105 020 
35 -160 064 -023 190 392 020 109 -055 081 138 
36 -227 220 322 151 215 270 261 248 244 296 
37 003 -169 -147 -032 -252 -079 -173 -112 -113 -106 
38 -076 150 066 084 -071 150 160 209 085 043 
39 072 091 -083 -056 136 015 172 189 212 -018 
40 065 099 046 106 069 177 120 158 197 183 
41 103 -134 -016 094 -061 140 097 146 016 0 8 5  
42 -054 -176 -176 -007 115 -083 -137 -193 -252 -075 
43 -536 570 629 661 523 603 687 754 810 693 
44 -514 489 484 622 717 406 359 387 4 8 6  534 
45 -606 -615 650 741 702 593 623 680 766 717 
46 -151 -268 170 208 391 146 206 242 122 193 
47 746 406 -499 -447 -567 -479 -415 -350 -370 -482 
Matrix 2 (Continued) 
326 
025 
021 
291 
194 
070 
0 2 8  
017 
087 
131 
052 
688 
463 
678 
129 
425 
40 
000 
029 
174 
191 
000 
122 
110 
110 
X 2 
133 
32 33 34 35 36 37 38 39 
1000 
032 1000 
203 305 1000 
280 -222 -030 1000 
130 -000 117 212 1000 
121 -254 -079 006 -379 1000 
117 297 137 -252 -304 -143 1000 
118 -104 -220 -065 -040 -057 -200 1000 
-053 111 -156 040 003 -029 037 211 
058 -008 -269 -180 098 -035 -028 -047 
340 -243 -141 512 -205 359 -176 -077 
417 295 103 137 362 -127 065 199 
420 003 328 346 287 -120 -020 -091 
482 062 234 265 378 -142 031 080 
193 130 332 174 069 -192 257 -140 
-392 — 006 -197 -104 -171 075 -110 050 
41 42 43 44 45 46 47 
1000 
-16 8 1000 
034 -1^0 1000 
-156 027 503 1000 
-058 -050 896 8 3 4  1000 
-215 -072 126 479 326 1000 
106 -081 -466 -585 -598 -306 1000 
(Continued) 
Var 1 2 3 4 
1 1000 
2 533 1000 
3 900 848 1000 
4 692 606 745 1000 
5 657 502 670 818 
6 421 345 442 667 
7 359 393 427 604 
8 549 532 617 848 
9 2 8 8  369 371 214 
10 299 287 335 118 
11 053 -113 -025 058 
12 021 072 050 -141 
13 -163 049 -077 -128 
14 -010 032 Oil 083 
15 010 - 0 3 8  -014 096 
16 132 -008 079 160 
17 -001 -166 -08 6 060 
18 -082 -104 -105 098 
19 0 54 138 104 270 
20 064 -014 033 187 
21 -393 -531 -519 -490 
22 675 398 627 576 
23 555 455 582 533 
24 579 544 643 660 
25 593 724 743 662 
26 551 376 539 570 
27 609 563 672 662 
28 723 418 668 648 
29 855 456 770 738 
30 727 596 762 768 
31 604 453 611 521 
32 275 2 2 9  270 4 3 6  
33 -213 -048 -158 -280 
34 -082 020 -041 -115 
35 108 245 194 339 
36 110 -095 020 022 
37 -104 -107 -121 -123 
38 018 026 025 043 
39 054 -297 -118 221 
40 127 041 101 266 
41 -073 030 -030 -054 
42 -024 103 038 160 
43 062 405 748 661 
44 589 708 733 583 
45 860 625 860 728 
46 269 397 373 252 
47 -430 -629 -593 -531 
6 7 8 9 10 
1000 
423 1000 
475 4 3 8  1000 
-035 079 211 1000 
-045 -058 091 615 1000 
078 193 -039 -117 -247 
-076 -037 -072 143 29 5 
-176 -053 -028 119 080 
089 -020 010 -230 -198 
218 073 096 0 4 5  -187 
010 -037 102 080 129 
070 105 -074 -255 -330 
215 0 0 2  027 -099 -209 
118 151 147 -055 -150 
089 136 163 224 129 
-174 -357 -405 -410 -049 
406 315 541 165 145 
297 296 468 451 445 
404 394 557 274 175 
454 422 558 409 318 
4 9 9  307 493 2 54 057 
384 206 571 3 6 2  307 
415 261 54 9 219 143 
446 340 588 254 286 
539 425 6 6 8  398 274 
201 346 450 2 3 2  243 
260 297 368 055 015 
-215 -137 -199 093 309 
-290 -075 -048 173 2 0 4  
246 221 234 -032 -207 
-128 -134 -051 161 335 
042 -076 -112 -327 -301 
073 045 097 352 155 
270 053 051 -271 -345 
311 2 8 5  154 -049 -213 
086 008 041 -045 -196 
151 154 057 -115 -217 
456 24 2 54 5 189 276 
260 327 543 359 308 
430 325 632 305 335 
-112 169 325 783 470 
-310 -332 -391 -430 -194 
134 
5 
1000 
350 
249 
558 
265 
243 
013 
-183 
-150 
162 
-029 
269 
094 
068 
333 
178 
-4 8 5 
460 
473 
586 
530 
431 
679 
613 
730 
634 
530 
349 
-270 
-052 
307 
2 0 0  
-132 
-047 
279 
191 
-223 
177 
635 
507 
671 
252 
-509 
Matrix 3. For 6 3 boys not 
(thousandths) 
in training-related work 
1 3 5  
V a r  .  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  
1 1  1 0 0 0  
1 2  -228 1 0 0 0  
1 3  - 3 5 2  - 0 1 7  1 0 0 0  
1 4  0 8 2  -562 - 3 3 0  1 0 0 0  
1 5  1 9 2  - 3 3 6  - 2 3 0  0 6 5  1 0 0 0  
1 6  - 3 5 0  - 0 9 5  - 0 7 5  - 1 7 6  - 3 2 1  1 0 0 0  
1 7  5 7 5  - 5 5 3  - 5 3 8  6 4 6  4 0 1  - 2 1 7  1 0 0 0  
1 8  2 0 9  - 5 - 1 2  -286 3 6 0  680 - 0 9 8  4  6 5  1 0 0 0  
1 9  - 0 0 5  - 5 8 5  - 4 5 0  7 1 4  1 7 6  2 7 0  5 3 1  4 1 6  1 0 0 0  
2 0  - 2 4 5  - O i l  - 0 3 9  - 1 1 9  0 9 4  4 5 0  - 0 1 5  0 7 4  1 7 8  1 0 0 0  
2 1  - 0 6 3  0 3 1  0 3 0  - 0 3 9  - 1 2 9  .013 - 0 4 1  - 0 3 9  - 0 7 4  - 0 3 9  
2 2  - 0 6 0  0 0 3  - 0 1 2  0 5 0  - 0 7 8  1 7 1  - O B I  - 0 4 5  0 5 0  0 9 5  
2 3  -220 1 8 P  0 6 7  - 1 3 7  - 1 2 5  2 5 8  - 2 3 9  - 1 6 6  0 2 6  2 1 8  
2 4  1 3 5  - 0 7 8  - 0 4 5  3 7 3  1 2 6  - 0 7 1  1 9 5  2 0 7  2 9 8  0 3 4  
2 5  - 1 0 7  0 4 4  - 0 0 9  - 0 0 1  0 1 9  1 6 6  - 1 2 3  - 0 5 3  1 6 8  0 6 2  
2 6  - 0 1 8  - 0 3 4  - 1 0 4  0 4 6  228 0 5 8  0 8 3  1 1 9  0 9 8  1 8 0  
2 7  - 1 2 0  - 1 3 1  - 0 3 7  1 9 0  - 0 6 2  1 9 6  - 0 0 7  - 0 0 5  2 4 3  1 6 4  
28 - 0 7 1  - 0 4 2  0 2 1  - 0 4 1  068 1 4 2  - 0 9 3  - 0 3 0  0 5 2  1 6 4  
2 9  0 1 0  0 7 1  - 1 4 0  - 0 8 4  - 0 2  5  1 8 7  - 0 4 8  - 0 7 0  0 6 8  1 1 5  
3 0  - 0 6 7  0 1 2  - 0 1 2  0 0 0  0 7 8  1 0 4  - 0 5 9  0 1 7  1 0 7  1 3 9  
3 1  - 0 3 7  — 0 1 4  - 1 9 3  2 4 7  - 0 8 0  1 6 8  0 5 3  0 1 6  3 0 3  - 0 5 2  
3 2  0 6 4  0 1 9  0 0 5  - 0 2 4  - 0 5 9  0 7 9  - 0 0 4  089 - 0 1 6  1 3 9  
3 3  - 2 5 3  720 1 7 1  - 5 3 4  - 4 1 6  0 5 4  - 5 6 1  - 4 0 9  - 5 4 0  - 0 7 7  
3 4  - 2 0 0  2 6 1  6 5 9  - 3 8 3  - 0 6 8  - 7 4 8  - 4 1 4  — 4  8  4  - 0 9 5  - 0 0 4  
3 5  0 8 9  - 2 5 5  - 1 0 1  3 3 0  - 0 6 2  2 3 3  208 0 5 8  5 2 0  3 3 7  
3 6  - 1 8 7  1 3 3  0 3 6  - 3 4 5  - 4 3 1  5 9 3  - 2 6 8  - 1 9 9  - 0 8 2  2 3 1  
3 7  2 0 9  - 2 4 5  - 0 7 0  4 1 5  1 2 5  - 3 3 7  3 5 9  2 0 7  1 1 6  - 2 6 1  
3 8  - 0 0 3  0 8 9  0 5 1  - 2 0 6  3 0 6  - 1 5  5  - 1 6 4  1 8 3  - 1 6 2  1 4 8  
3 9  - 0 2 3  -279 - 2 2 6  1 1 9  0 3 5  4 0 2  2 9 3  0 5 9  287 2 4 2  
4 0  1 6 6  - 1 9 3  - 1 7 2  244 4 2 8  - 2 3 9  3 6 4  3 0 1  2 0 7  0 0 7  
4 1  2 4 7  0 9 5  - 2 1 0  - 1 2 1  2 7 3  - 1 8 4  1 3 6  273 - 0 5 4  - 0 5 8  
4 2  3 8 7  - 4 9 1  - 1 7 4  6 1 0  1 2 4  - 1 7 7  4 9 9  3 0 4  4 6 5  - 0 4 7  
4 3  0 0 9  0 9 6  - 1 8 8  - 0 0 5  - 0 6 7  1 1 8  - 0 5 4  - 0 7 5  0 3 6  0 5 9  
4 4  - 2 0 4  - 0 0 4  048 1 1 7  - 0 5 4  1 3 0  - 1 1 9  - 1 8 1  1 8 6  1 1 9  
4 5  - 0 9 8  0 5 9  -098 0 5 7  - 0 6 9  1 4 4  - 0 9 5  - 1 4 0  1 1 9  0 9 9  
4 6  - 0 8 3  0 8 5  1 2 7  - 0 8 1  0 0 2  - 0 1 5  - 2 0 2  - 1 2 7  0 1 8  0 7 5  
4 7  - 0 7 3  0 0 6  1 0 7  -039 - 2 4 7  0 6 7  - 0 3 6  - 1 3 1  - 0 8 2  - 0 4 0  
Matrix 3 (Continued) 
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V a r  .  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  3 0  
2 1  1 0 0 0  
2 2  - 3 7 2  1 0 0 0  
2 3  - 3 5 0  5 2 1  1 0 0 0  
2 4  - 4 2 7  4 6 6  3 9 8  1 0 0 0  
2 5  - 5 7 6  4 9 8  5 7 4  5 9 1  1 0 0 0  
2 6  - 4 0 3  5 6 5  4 7 7  5 1 4  508 1 0 0 0  
2 7  - 4 2 2  5 3 7  4 9 1  6 1 6  5 8 9  6 1 7  1 0 0 0  
2 8  - 4 0 4  5 6 4  4 8 2  5 1 7  5 3 8  5 7 8  6 5 3  1 0 0 0  
2 9  - 3 9 4  6 8 9  5 6 3  5 1 1  5 5 6  5 0 3  6 0 9  6 6 1  1 0 0 0  
3 0  -522 7 3 0  7 9 2  6 9 2  7 6 1  7 7 7  7 4 1  7 1 9  7 4 9  1 0 0 0  
3 1  - 4 4 3  5 8 3  5 2 1  5 4 4  5 1 3  4 2 3  5 7 6  4 4 1  5 5 0  5 9 7  
3 2  - 3 5 3  2 0 2  2 4 5  2 1 9  2 6 1  2 6 5  3 1 7  2 3 3  3 7 1  3 3 2  
3 3  4 8 9  - 0 9 1  0 4 5  - 2 4 2  - 0 5 8  - 1 5 4  - 1 4 8  - 2 0 4  -097 - 1 0 9  
3 4  - 0 0 4  - 0 2 3  1 0  2  - 1 9 9  - 0 0 7  - 1 2 5  - 0 3 5  - 0 4 1  - 0 3 3  - 0 2 3  
3 5  - 3 1 0  2 8 3  1 7 4  2 1 7  2 2 4  1 5 1  292 0 8 2  1 2 2  2 1 1  
3 6  - 0 3 3  1 9 2  2 5 5  - 1 2 0  0 5 3  - 0 2 2  1 2 6  057 2 5 9  0 9 0  
3 7  0 7 0  - 0 9 2  - 2  6  6  - 0 6 2  - 1 6 3  0 9 5  0 3 6  - 0 7 0  - 1 1 8  - 1 1 7  
3 8  - 0 6 1  - 1 4 5  1 2 3  -038 - 0 0 6  1 6 2  0 4  2  0 8 9  - 0 5 5  0 9 3  
3 9  0 5 7  0 3 2  0 9 0  - 0 4 9  - 1 1 3  1 2 6  1 3 1  1 1 8  1 8 5  0 8 3  
4 0  - 2 7 1  1 1 9  - 0 3 8  3 2 4  1 2 9  2 0 0  1 3 2  180 1 7 6  2 0 4  
4 1  - 0 5 1  - 0 7 2  - 2 2 6  0 9 6  1 1 3  0 4 8  - 1 6 2  - 0 9 6  - 0 5 2  - 0 1 7  
4 2  - 2 6 2  0 4 3  - 0 9 4  1 5 0  1 0 4  1 0 3  1 3 8  -126 - 0 2 3  0  2 9  
4 3  - 3 4 9  6 5 0  5 5 9  4 7 9  4 8 8  5 3 6  6 1 3  7 2 2  8 3 7  7 0 2  
4 4  - 5 0 7  5 1 0  5 1 5  4 9 2  7 6 0  4 3 6  5 7 7  5 5 4  5 1 9  6 6 1  
4 5  - 4 8 6  6 8 2  6 2 6  5 6 3  7 0 6  5 7 1  6 9 3  7 5 2  8 0 8  7 9 3  
4 6  - 4 8 1  2 5 6  4 5 2  2 3 9  4 3 4  1 7 1  2 8 3  2 0 9  2 3 5  4 0 2  
4 7  8 1 4  - 3 1 0  - 4 1 2  - 4 7 1  - 6 6 1  - 4 4  6  - 4 6 3  - 4 2 9  - 4 1 4  - 5 6 7  
Matrix 3 (Continued) 
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V a r .  3 1  3 2  3 3  3 4  3 5  3 6  3 7  3 8  3 9  
3 1  1 0 0 0  
3 2  2 0 8  1 0 0 0  
3 3  - 0 9 0  1 7 1  1 0 0 0  
3 4  - 0 5 2  3 2 2  .  4 4 1  1 0 0 0  
3 5  3 4 0  0 8 9  - 2 7 0  - 1 8 7  1 0 0 0  
3 6  1 2 8  2 5 7  3 7 1  1 9 5  0 5 0  1 0 0 0  
3 7  • " 0  6 3  - 0 3 4  - 3 7 3  - 1 5 6  - 1 5 0  - 3 1 5  1 0 0 0  
3 8  - 1 1 6  2 3 6  0 8 6  1 2 8  - 1 6 7  - 2 4 0  - 1 6 2  1 0 0 0  
3 9  0 7 6  0 3 2  " 3 0 3  - 2 6 0  3 0 7  1 4 9  - 0 5 1  - 1 1 5  1 0 0 0  
4 0  1 1 5  1 3 7  - 2 9 9  - 1 5 9  1 4 7  - 2 4 2  1 2 0  0 6 4  1 8 0  
4 1  - 2 4 7  0 5 1  0 5 8  - 1 7 3  - 2 2 7  - 0 9 8  1 1 9  —  0 6 4  - 2 3 5  
4 2  1 7 4  1 3 1  - 4 0 4  - 2 4 0  5 5 6  •  - 2 5 4  2 7 6  - 0 6 5  0 4 3  
4 3  5 4 6  3 0 0  - 0 9 9  0 0 3  1 0 2  1 6 9  - 0 5 2  0 4 7  1 6 5  
4 4  5 2 8  2 2 6  - 0 7 7  O i l  2 7 0  0 4 7  - 1 9 3  O i l  - 1 7 0  
4 5  6 2 4  3 0 9  - 1 0 5  0 0 6  2 0 5  1 3 2  - 1 3 3  0 3 6  0 2 2  
4 6  3 5 2  1 9 9  0 8 7  1 9 4  0 2 5  0 9 5  - 2 3 7  3 0 7  - 3 4 4  
4 7  - 3 8 1  - 3 6 9  0 6 4  0 7 2  - 2 4 4  - 0 3 4  1 1 7  - 1 7 5  1 4 2  
V a r .  4 0  4 1  4 2  43 4 4  4 5  4 6  4 7  
4 0  1 0 0 0  
4 1  - 0 3 6  1 0 0 0  
4 2  2 8 4  - 0 3 5  1 0 0 0  
4 3  1 5 9  - 1 1 7  - 0 7 9  1 0 0 0  
4 4  1 0 0  - 1 1 4  1 2 1  4 8 1  1 0 0 0  
4 5  1 5 5  - 1 3 3  O i l  8 9 4  822 1 0 0 0  
4 6  - 1 0 6  0 0 9  0 2 8  1 3 8  4 0 9  2 9 7  1 0 0 0  
4 7  - 3 0 0  1 2 3  - 3 0 2  - 3 7 6  - 5 7 2  - 5 3 6  - 4 3 9  1 0 0 0  
M a r t i x  3  ( C o n t i n u e d )  
138 
V a r .  1  2  3  4  5  6  7  8  9  
1  1 0 0 0  
2  5 6 3  1 0 0 0  
3  9 0 8  8 5 2  1 0 0 0  
4  6 8 1  587 7 1 9  1 0 0 0  
5  6 8 7  3 3 1  5 9 8  7 9 3  1 0 0 0  
6  3 2 4  4 0 6  4 0 3  6 8 4  4 1 3  1 0 0 0  
7  4 3 6  4 0 3  4 7 6  7 0 1  4 2 2  4 ? 3  1 0 0 0  
8  4 9 7  6 0 5  6 1 2  7 9 6  4 0 7  4 1 1  4 3 7  1 0 0 0  
9  
1  n  
4 6 4  4 0 2  4 9 6  3 6 1  2 3 3  1 4 8  2 9 3  3 7 3  1 0 0 0  
X  U  
1 1  - 1 0 7  - 1 4 5  -043 0 2 4  - 0 3 7  - 0 5 6  0 4 6  1 0 1  - 1 5 3  
1 2  - 0 5 2  - 0 5 9  - 0 6 0  0 4 2  0 3 4  - 0 1 4  0 1 7  0 6 3  - 0 3 8  
1 3  1 2 6  192 1 6 1  0 4 2  0 3 3  - 0 1 8  0 6 9  0 3 4  0 7 8  
1 4  - 0 2 2  0 9 9  0 4 5  - 0 5 8  - 0 8 7  - 0 0 7  -108 0 1 8  0 1 8  
1 5  0 0 4  - 1 4 7  - 0 8 2  - 0 2 4  0 5 3  - 0 0 9  - 0 0 4  - 1 0 5  1 1 8  
1 6  0 3 6  0 1 7  0 4 4  0 0 5  0 0 2  1 2 0  048 - 0 8 3  0 0 1  
1 7  - 1 7 4  - 1 3 2  - 1 7 1  - 0 8 2  - 0 8 9  - 0 7 2  -060 - 0 3 1  - 0 7 9  
1 8  - 1 9 4  - 1 2 2  - 1 7 9  - 1 9 4  - 1 6 5  - 0 4 1  - 2 2 3  - 1 4 6  -048 
1 9  - 1 4  2  - 0 3 8  - 0 9 7  - 1 3 7  - 1 3 2  - O i l  - 2 0 0  —  0 6 8  0 0 9  
2 0  0 1 5  —  0 6 9  - 0 2 3  - 0 3 4  - 0 2 0  - 0 5 5  0 8 7  - 0 8 1  0 5 9  
2 1  - 5 8 3  - 5 8 0  - 6 6 6  - 4 8 0  - 4 0 2  - 1 9 3  - 3 2 7  - 4 4 2  - 3 7 8  
2 2  7 0 2  4 7 3  6 8 1  5 4 1  5 7 1  1 9 2  . 349 4 0 3  3 1 1  
2 3  6 9 6  438 6 5 9  4 7 7  5 6 5  0 9 2  3 2 7  328 3 8 4  
2 4  5 8 1  5 9 4  6 6 1  5 3 5  4 4 0  3 7 0  294 4 5 5  2 4 1  
2 5  6 0 1  6 8 1  7 2 4  4 9 4  383 2 3 1  306 4 8 7  3 9 1  
26 5 8 0  4 6 6  5 9 4  4 7 4  4 5 0  2 8 4  3 0 3  3 4 4  2 7 3  
2 7  5 2 5  4 3 9  5 4 8  3 9 4  382 2 5 8  2 4 8  266 123 
2 8  6 7 8  4 1 4  6 3 2  4 9 1  5 0 9  266 282 346 2 5 3  
2 9  7 7 6  4 5 6  7 1 7  5 4 8  5 7  6  2 5 0  4 1 1  349 364 
3 0  7 8 5  6 0 6  7 9 8  6 0 1  5 7 8  288 3 9 1  4 6 3  366 
3 1  5 8 8  5 9 8  6 7 1  4 5 7  4 0 4  244 226 4 1 5  2 7 1  
3 2  286 2 6 2  3 1 1  2 7 0  2 1 9  1 2 1  1 4 9  266 1 4 7  
3 3  1 4 2  0 2 8  1 0 0  1 1 6  1 4 3  —  0 8  6  1 3 2  1 0 5  - 0 6 9  
3 4  2 3 4  1 3 6  2 0 6  1 2 8  .  1 4 7  0 4 3  0 7 8  0 8 3  038 
3 5  
- 1 6 3  2 2 4  0 2 2  0 2 7  - 0 9 1  090 0 7 6  0 6 4  0 0 9  
3 6  
- 0 6 2  - 0 7 0  - 0 7 5  0 6 7  0 3 0  1 0 7  0 8 6  - 0 3 6  - 1 2 1  
3 7  1 0 8  1 5 6  1 5 7  1 2 0  0 8 1  1 6 1  - 0 5 1  1 4 3  1 3 6  
3 8  1 0 8  0 9 0  1 0 6  0 1 4  0 7 3  038 - 0 6 3  - 0 2 4  2 7 7  
3 9  1 9 9  0 0 9  1 2 8  2 5 9  282 1 8 9  2 5 8  0 8 0  0 6 6  
4 0  
- 0 5 0  - 2 4 7  - 1 5 2  - 1 2 3  - 0 1 9  -066 - 2 0 7  - 1 1 9  -192 
4 1  0 3 3  0 2 7  0 3 7  0 0 7  - 1 0 0  - 1 5 3  1 2 4  1 3 0  - 0 9 6  
4 2  
- 1 1 7  1 7 2  0 2 6  - 0 1 5  - 1 2 0  1 3 7  -036 0 2 7  0 7 8  
4 3  8 4 3  4 6 7  765 5 5 5  6 3 3  2 3 5  3 4 3  3 5 5  3 8 1  
4 4  5 9 7  7 9 0  7 7 7  5 1 5  3 8 2  2 6 0  3 4 6  4 9 6  3 5 5  
4 5  8 0 7  7 0 1  8 6 3  5 7 0  5 3 1  2 3 7  3 7 3  4 7 5  3 9 8  
4 6  3 1 8  382 3 8 8  3 0 7  1 9 1  1 0 5  2 3 7  3 4 3  7 5 6  
4 7  
- 5 7 6  -500 - 6 7 1  - 4 7 3  - 3 9 5  - 2 4 6  - 2 5 2  - 4 4 4  - 4 0 1  
M a t r i x  4 .  F o r  a l l  112 g i r l s  ( t h o u s a n d t h s )  
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V a r .  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  
1 1  1 0 0 0  
1 2  -248 1 0 0 0  
1 3  - 1 3 3  - 1 1 2  1 0 0 0  
1 4  - 0 2 4  - 4 5 1  - 3 2 8  1 0 0 0  
1 5  - 0 5 0  - 0 3 1  - 1 7 2  - 4 2 1  1 0 0 0  
1 6  - 3 9 7  - 0 3 4  - 1 2 2  - 0 4 9  3 1 7  1 0 0 0  
1 7  5 1 4  - 5 3 3  -309 3 8 8  1 6 2  - 2 6 0  1 0 0 0  
1 8  - 0 3 0  - 3 2 9  - 3 4 3  2 1 6  5 5 0  - 2 0 7  3 5 5  1 0 0 0  
1 9  - 1 9 5  - 4 0 3  - 4 1 8  7 2 7  2 0 4  2 9 7  3 3 6  3 8 8  1 0 0 0  
2 0  - 2 3 1  0 9 3  - 0 1 9  - 1 2 6  1 1 0  2 2 8  - 0 3 3  - 0 7 3  - 0 8 5  1 0 0 0  
2 1  1 2 6  0 7 4  1 4  0  - 1 7 6  1 6 7  - 0 1 6  0 5 0  1 5 2  - 0 6 1  - 0 4 1  
2 2  - 0 4 4  - 0 1 9  1 4 8  0 4 9  1 6 3  0 2 6  - 0 7 5  - 2 2 5  - 0 8 7  1 3 0  
2 3  - 1 4 5  0 3 8  0 6 3  0 0 5  0 8 7  1 0 8  - 1 6 7  - 2 3 1  - 1 1 6  1 0 3  
2 4  - 0 4 3  - 0 7 0  1 6 7  0 8 2  1 5 7  - 0 4 0  - 1 2 2  - 0 6 5  - 0 9 4  - 1 3 4  
2 5  - 1 5 6  - 0 2 9  0 2 9  1 0 6  0 4 0  0 2 4  - 1 1 9  - 0 6 0  - 0 0 5  1 1 9  
2 6  - 0 9 2  0 2 3  - 0 5 5  0 6 0  0 2 0  1 0 0  - 1 0 7  - 1 7 9  - 0 9 9  1 1 3  
2 7  —  0 6 0  - 0 2 1  1 1 5  0 1 7  1 4 3  1 1 8  - 1 4 5  - 2 1 2  - 0 9 1  0 6 8  
2 8  - 1 0 9  0 1 2  0 2 0  0 3 0  0 5 4  0 8 2  - 1 4 7  - 1 5 5  - 0 6 7  0 0 6  
2 9  - 1 0 8  - 0 1 3  0 8 2  0 2 5  0 5 4  0 5 3  - 1 8 5  - 1 7 0  - 1 1 2  0 3 9  
3 0  - 1 0 8  0 3 0  0 8 3  0 0 6  1 1 0  1 1 1  - 1 5 1  - 2 1 1  - 0 8 7  0 9 1  
3 1  1 6 4  0 4 4  1 2 7  0 7 0  - 1 7 6  0 4 2  - 2 1 2  - 1 3 9  0 2 3  - 0 4 1  
3 2  0 7 6  - 2 0 7  - 0 0 2  1 3 4  - 0 0 3  - 0 9 9  1 1 0  1 5 6  0 5 7  - 0 7 8  
3 3  - 1 9 8  6 0 2  0 5 6  - 2 9 6  - 1 7 7  0 9 7  - 4 4 5  - 4 1 9  - 3 5 4  0 7 9  
3 4  - 1 8 2  1 9 4  2 6 9  - 1 8 9  - 0 7 9  0 4 1  - 3 5 4  - 2 2 0  3 1 1  - 0 5 4  
3 5  - 1 0 8  - 0 2 9  0 0 9  2 2 7  -332 1 6 9  - O i l  - 0 8 8  2 7  2  - 0 6 7  
3 6  - 0 3 5  2 7 1  - 1 6 4  - 1 9 1  - 0 9 2  3 4 9  - 1 8 0  - 1 6 0  - 1 1 6  - 0 0 7  
3 7  1 5 2  - 3 4 7  0 4 4  3 6 5  - 1 0 2  - 2 2 7  2 6 1  086 1 9 8  — 0  6  0  
3 8  
- 2 5 5  1 3 4  0 8 2  - 2 4 3  3 2 2  - 0 6 4  -308 1 0 9  - 1 4 7  0 1 2  
3 9  1 0 7  0 4 7  1 1 0  - 1 9 0  0 4 5  - 0 1 4  1 1 7  - 1 1 5  - 2 3 1  2 5 8  
4 0  0 2 6  - 0 3 2  - 1 5 7  - 0 7 3  1 5 2  0 8 3  2 2 9  1 0 4  0 8 8  1 2 7  
4 1  3 7 2  - 1 0 7  - 1 1 2  0 7 9  - 0 5 8  - 1 3 7  1 5 9  1 0 8  0 0 6  1 6 3  
4 2  
- O i l  - 2 4 6  - 0 5 7  4 8 9  - 3 0 2  0 0 6  2 6 8  1 6 5  4 2 7  - 1 2 2  
4 3  
- 1 6 5  0 0 7  0 1 8  0 5 4  0 1 7  0 0 4  - 1 4 2  - 1 0 5  - 0 3 4  0 7 5  
4 4  2 4 9  - 0 3 5  1 4 8  1 3 0  - 2 3 4  1 6 3  - 2 6 9  - 1 7 6  0 3 8  - 0 7 8  
4 5  
- 2 3 5  - 0 3 1  0 5 2  1 1 8  - 1 0 1  1 1 3  - 1 8 9  - 1 3 9  0 2 6  0 3 4  
4 6  
- 1 2 4  0 8 5  1 3 1  - 0 6 1  0 4 9  - 0 2 2  - 1 4 2  - 1 0 3  - 0 7 7  0 6 3  
4 7  1 2 8  0 2 8  - 1 7 0  - 0 5 6  1 5 6  - 0 5 8  0 8 8  - 1 7 1  0 0 8  -032 
Matrix 4 (Continued) 
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V a r  .  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  3 0  
2 1  1 0 0 0  
2 2  - 5 4 8  1 0 0 0  
2 3  - 5 1 8  6 8 9  1 0 0 0  
2 4  - 5 5 2  5 7 2  4 5 9  1 0 0 0  
2 5  - 5 0 7  5 3 4  5 3 1  5 1 0  1 0 0 0  
2 6  - 1 0 7  - 1 7 9  - 0 9 9  1 1 3  - 4 0 0  1 0 0 0  
2 7  - 1 4 5  - 2 1 2  - 0 9 1  0 6 8  - 4 7 9  6 0 8  1 0 0 0  
2 8  - 5 2 2  6 7 1  6 3 6  5 9 3  5 0 1  6 8 1  6 7 4  1 0 0 0  
2 9  - 5 5 7  6 9 6  6 6 8  5 6 3  5 4  7  5 9 7  5 7 7  7 1 0  1 0 0 0  
3 0  - 6 3 1  8 3 3  7 9 0  6 9 4  7 1 9  7 7 5  7 7 3  8 3 1  8 1 1  1 0 0 0  
3 1  - 5 7 9  6 5 9  5 8 9  6 7 9  5 8 2  5 9  0  5 7 4  6 4 0  6 1 7  7 6 6  
3 2  - 3 1 1  3 1 4  2 1 2  3 5 3  3 2 5  1 6 2  0 8 4  1 8 2  2 8 7  2 5 9  
3 3  0 0 0  0 7 9  2 0 8  - 0 3 0  0 8 7  0 1 9  1 3 9  1 2 9  1 8 5  1 3 7  
3 4  - 1 3 7  1 9 2  1 6 3  2 1 0  1 8 3  0 3 2  2 7 7  1 7 8  2 7 4  2 3 7  
3 5  - 0 9 4  - 1 0 7  - 0 4 8  - 0 6 7  0 6 1  1 1 4  0 2 0  - 0 9 8  - 1 7 1  - 0 5 5  
3 6  1 4 6  - 0 7 0  0 9 3  - 1 0 5  - 0 3 2  1 1 7  0 3 9  - 0 1 9  - 1 0 1  - 0 0 8  
3 7  - 1 C 2  2 7 4  1 2 6  1 2 3  0 9 5  1 3 8  0 8 6  1 1 4  1 5 6  1 7 0  
3 8  1 3 6  0 1 7  - 0 2 4  - 0 1 8  1 5 0  0 2 9  - 0 8 3  0 4 9  1 1 0  0 3 1  
3 9  - 1 9 5  1 5 8  1 3 4  1 4 3  0 3 0  2 1 7  1 7 5  1 8 7  2 2 5  2 0 4  
4 0  0 9 7  1 5 2  - 0 4 0  - 0 7 5  - 1 4 0  - 0 4 3  - 0 4 1  0 2 4  — 0 6  6  - 0 0 5  
4 1  - 1 1 0  0 0 7  0 5 6  0 5 2  0 8 2  - 0 7 8  - 0 6 5  - 0 0 2  0 6 8  0 2 2  
4 2  - 1 8 0  0 4 8  - 0 2 8  1 8 8  0 7 1  0 3 9  - 0 2 6  - 0 4 8  0 0 9  0 3 1  
4 3  - 5 4 3  7 1 4  7 0 7  4 6 0  5 5 8  5 4 0  5 5 2  6 5 0  7 7 4  7 4 6  
4 4  - 5 8 0  5 2 0  5 3 5  6 0 6  6 8 8  4 7 4  4 4 3  5 0 3  4 7 6  6 6 3  
4 5  - 6 1 3  6 7 3  6 9 5  5 6 7  7 1 4  5 9 3  5 7 2  6 4 0  7 0 4  7 9 4  
4 6  - 3 9 1  3 2 7  3 3 0  2 2 6  4 0 4  1 9 4  1 7 5  2 0 2  3 1 8  3 5 2  
4 7  8 2 3  - 5 1 8  - 5 3 4  - 5 7 4  - 5 9 4  - 4 7 4  - 4 4 7  - 5 0 2  - 5 2 9  - 6 3 3  
Matrix 4 (Continued) 
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V a r .  3 1  3 2  3 3  3 4  3 5  3 6  3 7  3 8  3 9  
3 1  1 0 0 0  
3 2  2 1 8  1 0 0 0  
3 3  0 6 7  - 0 3 3  1 0 0 0  
3 4  1 6 3  - 0 1 2  3 7 7  1 0 0 0  
3 5  0 7 6  - 0 3 6  - 1 3 4  - 2 3 1  1 0 0 0  
3 6  - 0 6 9  - 1 4 0  2 0 6  0 3 4  0 4 2  1 0 0 0  
3 7  2 0 8  1 5 5  - 4 6 0  - 1 5 5  - 0 1 3  - 2 2 4  1 0 0 0  
3 8  - 0 3 1  0 3 9  1 8 2  1 7 8  - 1 8 2  - 1 7 5  - 2 3 3  1 0 0 0  
3 9  0 2 4  - 0 0 8  0 1 3  - 0 6 7  0 7 2  - 0 7 6  - 1 1 4  - 0 2 9  1 0 0 0  
4 0  - 0 3 9  0 2 3  - O i l  - 1 3 0  - 1 3 4  - 2 3 4  1 1 4  - 1 7 9  - 1 1 1  
4 1  0 3 9  3 0 2  - 0 8 6  - 1 8 3  - 0 8 3  0 7 6  0 2 3  - 2 3 5  - 1 8 7  
4 2  1 5 6  3 1 3  - 3 4 5  - 2 7 9  4 6 9  - 0 6 0  3 8 8  - 3 7 6  - 0 3 5  
4 3  5 4 9  3 1 8  1 5 9  2 0 2  - 1 3 6  - 1 3 5  1 4 5  1 5 6  1 4 9  
4 4  6 2 3  2 4 5  0 5 7  1 1 2  1 5 2  - 0 4 3  0 7 6  0 6 1  - 0 1 5  
4 5  6 3 6  3 4 6  1 0 9  1 4 1  0 3 8  - 0 7 4  1 2 1  1 0 5  1 0 5  
4 6  3 1 7  1 4 5  0 9 4  0 9 6  - 0 6 1  - 1 0 2  0 0 2  3 4 4  0 9 4  
4 7  - 5 8 3  - 2 4 6  0 4 7  - 0 6 8  - 1 3 1  1 0 7  - 2 1 2  0 6 7  - 1 5 3  
V a r .  4 0  4 1  4  2  4 3  4 4  4 5  4 6  4 7  
4 0  1 0 0 0  
4 1  - 1 9 8  1 0 0 0  
4 2  - 0 0 6  0 4 1  1 0 0 0  
4 3  - 0 2 0  - 0 3 4  - 0 3 0  1 0 0 0  
4 4  - 2 2 5  0 7 5  0 8 7  5 2 2  1 0 0 0  
4 5  - 1 2 2  0 3 8  0 5 1  8 3 6  8 3 9  1 0 0 0  
4 6  - 1 7 4  - 1 0 7  0 4 5  3 3 0  2 7 5  3 2 8  1 0 0 0  
4 7  0 4 9  - 0 4 3  - 2 2 3  - 5 4 3  - 5 9 2  - 6 2 5  - 3 8 3  1 0 0 0  
M a t r i x  4  ( C o n t i n u e d )  
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V a r  1  1 3  4  
1  1 0 0 0  
2  4 7 5  1 0 0 0  
3  8 8 5  8 2 6  1 0 0 0  
4  6 0 1  5 3 0  6 6 5  1 0 0 0  
5  5 9 5  1 6 4  4 7 1  7 5 2  
6  2 3 4  4 2 0  3 7 3  6 4 3  
7  391 3 6 1  4 4 5  7 0 6  
8  4 3 9  6 0 6  5 9 6  7 8 1  
9  3 8 6  297 4 1 3  2 1 7  
1 0  
1 1  - 1 6 4  - 1 5 1  - 1 9 5  0 5 5  
1 2  1 4 9  0 8 4  1 4 0  1 3 8  
1 3  0 5 0  1 0 6  0 8 0  - 0 6 3  
1 4  - 0 2 0  1 0 0  0 4 3  0 5 4  
1 5  - 0 4 7  - 1 9 4  - 1 3 2  - 1 2 6  
1 6  0 5 8  0 3 8  0 7 0  - 0 2 2  
1 7  - 1 9 0  - 1 6 0  -206 - 0 2 3  
1 8  - 1 8 4  - 0 7 4  - 1 5 2  - 1 9 1  
1 9  - 1 5 2  - 0 3 4  - 1 0 4  - 0 7 0  
2 0  0 6 4  - 1 5 9  - 0 4 2  - 0 8 2  
2 1  -548 - 5 ^ 5  - 6 2 6  - 4 3 3  
2 2  689 4 0 1  6 5 4  5 3 0  
2 3  6 9 0  3 6 2  6 3 7  4 4 7  
2 4  5 0 6  5 5 7  6 2 0  3 9 6  
2 5  5 2 7  6 5 2  6 8 1  4 1 1  
2 6  6 0 3  4 1 4  6 0 3  4 8 1  
2 7  5 6 4  4 2 3  5 8 1  4 4 6  
28 7 0 5  3 7 8  6 3 1  4 7 3  
29 • 8 0 0  4 0 1  7 2 1  5 4 8  
3 0  7 8 9  5 6 3  8 0 2  5 8 1  
3 1  5 0 6  5 6 3  6 2 4  3 5 6  
3 2  2 1 0  1 8 5  2 3 0  1 8 0  
3 3  2 7 6  0 6 6  2 0 7  2 0 6  
3 4  2 2 0  0 8 0  1 8 4  0 5 7  
3 5  - 0 9 8  3 0 5  1 0 8  1 2 0  
3 6  - 0 3 0  - 0 4 3  - 0 4 0  0 2 1  
3 7  0 6 1  1 4 0  1 2 4  1 7 5  
3 8  - 0 2 9  - 0 3 7  - 0 3 7  - 1 7 1  
39 2 4 8  - 0 5 7  1 2 7  2 3 1  
4 0  0 4 9  - 1 6 1  - 0 5 5  0 0 6  
4 1  0 2 8  0 7 4  0 5 3  0 1 5  
4 2  — 0 8 4  2 3 1  0 7 6  0 3 4  
4 3  8 3 2  3 7 0  7 2 9  5 2 6  
4 4  4 9 3  7 5 2  7 1 9 .  4 4 7  
4 5  7 6 6  6 4 2  8 3 4  5 1 8  
4 6  1 7 6  2 6 5  255 1 5 4  
4 7  - 4 9 7  - 5 2 6  - 6 0 8  - 3 7 8  
M a t r i x  5 .  F o r  8 2  g i r l s  i n  
5  6  7  8  9  1 0  
1000 
3 3 4  1 0 0 0  
3 9 5  3 3 7  1 0 0 0  
3 2 8  3 6 9  4 5 7  1 0 0 0  
1 0 2  0 4 8  1 5 2  2 8 4  1 0 0 0  
- 0 2 4  - 0 5 1  1 2 0  1 1 0  - 1 7 7  
1 1 7  - 0 0 8  0 4 6  1 8 3  0 7 2  
- 0 5 2  - 0 5 3  0 0 4  - 0 7 8  0 4 5  
- 0 3 0  1 2 8  - 0 6 6  1 1 8  - 0 5 7  
0 4 7  - 1 0 6  - 0 8 7  - 2 2 5  0 5 2  
- 0 2 6  0 7 7  0 1 3  - 0 7 9  0 7 0  
0 4 3  - 0 4 0  - 0 4 6  - 0 4 3  - 1 3 3  
- 1 1 4  - 0 1 5  - 2 2 4  - 1 8 9  - 0 6 7  
- 0 4 6  0 7 6  - 2 0 3  - 0 4 2  - 0 7 2  
- 0 2 6  - 0 9 2  0 3 2  - 1 3 0  0 8 6  
- 3 2 7  - 1 9 2  - 2 7 0  - 4 1 0  - 2 5 0  
4 9 8  1 5 3  3 5 7  4 3 6  3 2 6  
5 1 3  0 2 3  3 5 4  3 0 8  3 2 6  
2 0 7  3 4 0  3 6 4  3 5 6  2 1 7  
2 6 6  1 7 7  3 0 6  4 4 6  3 2 7  
4 1 6  2 7 0  3 0 6  3 6 6  4 2 2  
3 4 1  2 8 8  2 5 8  3 7 7  1 5 8  
4 4 5  2 2 1  2 9 3  3 5 6  2 8 5  
5 0 3  2 3 7  4 5 3  3 6 8  3 5 8  
4 9 0  2 5 9  3 9 6  4 7 7  3 3 9  
2 2 9  1 8 6  1 7 3  3 8 7  2 3 4  
1 2 3  1 0 6  0 9 8  1 7 5  0 7 0  
2 2 7  - 0 8 4  1 7 2  2 0 4  0 1 0  
0 9 7  - 0 1 7  0 2 6  0 3 1  - 0 2 5  
- 0 3 0  1 6 9  1 6 4  1 1 1  0 5 3  
0 4 4  - 0 5 5  1 1 8  - 0 3 4  - 0 8 5  
0 4 7  2 6 8  - 0 0 3  2 0 3  1 7 8  
- 0 8 2  - 0 3 8  - 1 9 9  - 1 7 6  2 4 7  
2 9 3  1 6 0  2 9 3  - 0 2 0  0 9 4  
1 0 1  0 0 7  - 1 6 0  0 0 5  - 1 1 3  
- 1 0 3  - 1 5 5  1 9 3  1 1 4  - 1 4 6  
- 0 9 2  2 6 4  - 0 1 8  0 2 3  1 0 6  
5 9 1  1 9 7  3 0 4  3 4 2  3 1 6  
2 2 8  2 6 2  3 5 6  4 4 7  2 1 6  
4 1 6  2 0 7  3 6 0  4 5 6  2 8 5  
0 3 9  0 0 8  0 0 5  2 8 1  6 5 6  
- 2 5 1  - 2 4 1  - 2 0 1  - 3 6 9  - 3 1 1  
t r a i n i n g - r e l a t e d  w o r k  ( t h o u s a n d t h s )  
143 
V a r  .  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  
1 1  1 0 0 0  
1 2  - 2 3 6  1 0 0 0  
1 3  - 1 7 3  - 1 0 8  1 0 0 0  
1 4  - 0 6 3  - 2 9 9  - 4 0 2  1 0 0 0  
1 5  0 1 0  - 1 6 9  - 2 1 3  - 3 9 8  1 0 0 0  
1 6  - 0 4 9  - 0 4 7  - 0 2 9  - 0 0 5  - 3 5 7  1 0 0 0  
1 7  5 3 1  - 5 1 6  - 3 9 1  2 9 9  2 8 5  - 2 9 5  1 0 0 0  
1 8  0 6 7  - 4 3 0  - 3 4 0  1 9 6  6 0 1  - 2 7 1  4 4 6  1 0 0 0  
1 9  - 1 9 4  - 3 5 5  - 4 2 1  7 0 6  - 1 8 3  3 2 0  3 0 0  3 4 3  1 0 0 0  
2 0  - 2 0 7  0 4 2  - 0 8 4  - 0 4 8  0 2 8  3 0 8  - 0 6 0  - 0 9 9  - 0 0 9  1 0 0 0  
2 1  1 6 6  - 0 3 9  - 0 4 1  - 2 6 4  2 2 2  - 0 1 8  0 1 8  1 1 0  - 1 4 1  0 2 3  
2 2  - 1 7 1  1 6 2  0 4 8  0 5 4  - 1 7 9  0 4 6  - 0 7 2  - 2 1 5  - 0 3 4  0 7 8  
2 3  - 1 7 0  2 3 8  - 0 0 8  - 0 1 7  - 1 4 2  1 8 8  - 1 0 1  - 2 5 8  - 1 4 7  1 6 8  
2 4  - 0 2 6  0 0 5  0 3 8  2 1 4  - 2 1 0  - 0 4 2  - 0 3 8  0 1 2  0 1 7  - 1 6  6  
2 5  - 1 0 0  1 3 8  - 0 3 0  0 9 9  - 0 8 3  - 0 1 0  - 1 1 9  - 0 8 1  - 0 7 3  1 4 2  
2 6  - 0 7 5  0 8 3  - 0 4 6  0 1 4  - 0 6 4  1 2 2  - 0 3 9  - 1 7 4  - 0 0 2  1 5 9  
2 7  - 0 5 0  0 2 1  0 3 3  0 5 8  - 1 2 3  1 0 2  - 0 9 6  - 1 6 9  - 0 1 3  1 4 6  
2 8  - 1 6 0  1 0 7  - 0 7 4  0 8 6  - 0 4 2  0 7 7  - 0 3 4  - 0 8 5  0 1 2  0 1 9  
2 9  - 1 0 9  1 1 9  0 1 7  0 0 5  - 0 7 4  0 6 4  - 1 3 6  - 1 6 6  - 1 1 3  0 5 3  
3 0  - 1 0 8  1 / 1 0  - 0 0 9  0 5 7  - 1 4 8  1 1 9  - 0 9 3  - 1 8 0  - 0 4 5  1 1 0  
3 1  - 1 9 4  1 4 1  0 6 7  1 9 0  - 2 5 0  0 2 7  - 1 7 7  - 0 5 9  1 5 2  - 1 1 0  
3 2  1 7 8  - 0 7 4  - 1 3 5  0 6 9  3 5 2  - 0 4 1  2 0 9  1 5 6  0 7 6  - 1 4 5  
3 3  - 1 5 0  6 3 6  0 5 6  - 2 4 8  - 2 3 3  0 7 7  - 4 0 1  - 4 6 3  - 3 7 3  0 7 3  
3 4  - 1 6 7  2 2 9  2 1 5  - 1 6 2  - 0 9 5  0 4 3  - 3 4 2  - 2 2 1  - 3 1 5  0 4 7  
3 5  - 1 1 1  - 0 0 2  0 3 4  1 9 0  - 3 0 0  1 8 3  0 6 3  1 1 9  2 6 4  0 4 7  
3 6  - 0 7 0  3 0 1  - 1 0 3  - 1 0 8  - 1 7 1  2 6 1  - 2 1 0  - 2 0 4  - 1 1 6  0 2 3  
3 7  0 8 9  - 3 6 1  O i l  3 4 3  - 0 6 9  - 1 0 7  2 6 4  1 3 2  2 8 7  - 0 0 8  
3 8  - 1 9 9  1 3 5  1 8 6  - 2 8 8  2 4 0  0 3 2  - 3 1 2  0 5 1  - 1 8 0  0 1 7  
3 9  1 3 8  - 0 8 9  0 9 5  - 0 9 8  0 1 6  - 0 3 1  2 1 5  - 0 8 4  - 1 5 1  2 9 6  
4 0  0 2 9  - 1 1 5  - 1 5 8  - 0 4 8  1 8 6  1 1 7  2 6 6  1 2 5  1 5 4  0 3 0  
4 1  .  4 0 3  - 0 7 4  - 1 4 2  0 5 5  - 0 1 8  - 2 1 9  1 2 7  1 2 6  - 0 5 1  - 2 6 8  
4 2  - 0 0 5  - 1 8 4  - 0 5 2  4 3 8  - 2 3 6  - 0 4 0  2 4 2  1 4 3  0 0 3  - 1 5 0  
4 3  - 1 1 9  1 9 7  - 0 9 6  0 5 7  - 0 1 2  0 5 4  - 1 3 0  - 1 0 5  0 0 2  0 6 6  
4 4  - 3 1 4  1 7 6  0 7 8  1 2 4  - 2 9 8  2 3 2  - 3 4 1  - 2 0 5  0 3 0  - 0 8 8  
4 5  - 3 0 1  1 9 9  - 0 7 0  - 1 4 9  1 9 2  - 2 1 3  - 1 5 3  0 5 3  0 4 0  - 5 4 9  
4 6  - 0 5 9  1 3 3  1 1 8  - 0 5 7  - 0 4 5  - 1 2 7  - 0 9 9  - 1 3 1  0 0 9  - 2 8 1  
4 7  1 7 7  —  0 8 6  - 0 6 7  2 5 5  - 1 5 5  0 4 6  1 3 8  - 0 7 6  0 3 2  8 0 2  
Matrix 5 (Continued) 
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V a r  .  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  3 0  
2 1  1 0 0 0  
2 2  - 4 9 7  1 0 0 0  
2 3  - 4 6 8  6 6 4  1 0 0 0  
2 4  - 5 3 6  5 0 5  3 7 5  1 0 0 0  
2 5  - 4 4 3  5 0 8  4 8 0  4 0 5  1 0 0 0  
2 6  - 3 4 4  5 8 5  5 8 5  3 8 5  5 1 6  1 0 0 0  
2 7  - 4 3 8  5 6 4  4 8 0  4 5 5  5 3 8  5 8 7  1 0 0 0  
2 8  - 5 0 4  6 2 7  5 4 0  5 4 3  4 9 1  648 628 1 0 0 0  
2 9  - 5 1 7  6 9 3  5 7 3  4 9 2  4 9 2  5 6 9  5 0  0  674 1 0 0 0  
3 0  - 5 8 4  8 3 5  7 4 4  6 7 8  7 1 3  7 6 0  7 5 3  8 1 0  7 8 6  1 0 0 0  
3 1  - 5 6 1  5 9 8  4 7 0  6 4 3  5 1 6  4 4 4  5 1 2  5 3 3  5 5 7  6 9 5  
3 2  -289 2 8 6  2 1 9  1 8 0  2 5 9  1 7 8  1 2 8  1 7 0  2 9 0  2 9 9  
3 3  - 0 3 9  1 8 7  3 2 4  0 0 2  1 9 4  - 0 1 9  1 7 9  1 7 7  272 2 1 4  
3 4  - 0 9 7  2 3 7  1 3 0  1 3 1  1 7 2  - 1 6 0  1 7 4  1 3 6  2 2 8  1 7 8  
3 5  - 1 6 5  - 0 3 9  0 7 5  - 0 3 4  1 1 5  2 3 7  1 1 5  - 0 3 2  - 0 9 2  0 5 0  
3 6  1 0 3  - 0 0 3  2 1 7  -093 0 8 2  1 4 1  0 4 3  - 0 2 8  - 0 5 7  0 3 0  
3 7  - 2 2 1  2 7 8  0 1 0  1 3 3  0 7 1  1 8 5  0 6 5  0 6 6  1 4 5  1 5 5  
3 8  2 7 7  - 0 7 8  - 2 0 5  - 1 8 9  0 3 3  - 1 5 9  - 1 8 0  - 0 2 8  - 0 0 4  - 1 2 6  
3 9  - 1 9 3  1 3 9  1 5 5  1 9 6  0 2 9  1 9 5  184 163 2 8 0  1 9 8  
4 0  0 2 5  1 1 3  0 5 9  0 3 7  - 0 7 5  0 1 2  0 0 5  1 1 3  0 2 8  0 8 9  
4 1  - 0 9 9  - 0 5 6  0 3 9  0 6 6  0 8 0  - 0 5 6  - 0 9 4  - 0 1 0  0 5 6  0 0 7  
4 2  - 2 5 1  - 1 2 4  0 2 9  2 7 3  0 7 9  1 9 6  0 6 1  0 1 9  0 6 3  1 3 7  
4 3  - 5 0 2  6 9 0  686 3 7 6  4 R 6  5 4 5  5 4 9  669 7 6 9  7 4 4  
4 4  - 4 9 3  4 2 4  4 7 2  5 8 8  6 3 4  4 3 5  4 2 7  4 8 1  3 9 9  6 2 1  
4 5  - 5 4 9  6 1 2  6 6 8  5 0 4  6 6 7  6 0 4  5 8 4  6 5 7  6 8 1  7 9 6  
4 6  - 2 8 1  2 8 5  2 1 6  1 3 5  3 3 8  1 7 4  1 5 5  1 2 2  2 5 8  2 4 8  
4 7  8 0 2  - 4 7 3  - 4 8 0  - 5 4 8  - 4 5 4  - 4 6 3  •  - 4 4 6  5 0 1  - 4 8 5  - 5 9 3  
Matrix 5 (Continued) 
145 
V a r .  31 32 33 34 35 36 37 38 39 
31 1000 
32 200 1000 
33 . 112 -oil 1000 
34 120 -049 371 1000 
35 105 -060 -171 -284 1000 
36 -087 002 284 077 074 1000 
37 204 184 -444 -120 036 -251 1000 
38 -208 -029 179 153 -154 -160 -261 1000 
39 -067 051 - 0 2 8  -107 064 -157 -075 -079 1000 
40 031 117 -010 -061 -153 -258 153 -122 -133 
41 064 387 -064 -208 -078 164 041 -235 -184 
42 328 262 -353 -289 488 -041 466 -347 057 
43 4 8 8  261 282 183 -040 -070 090 037 207 
44 599 127 142 043 221 079 032 -104 — 064 
45 597 271 231 081 149 047 063 -061 130 
46 226 091 121 041 -005 -081 072 306 087 
47 -551 -202 -004 -014 -246 025 -180 222 -150 
V a r .  40 41 42 43 44 45 46 47 
40 1000 
41 -245 1000 
42 034 -018 1000 
43 079 -062 020 1000 
44 -150 071 120 403 1000 
45 -019 022 107 786 786 1000 
46 -091 -147 0 9 9  239 109 187 1 0 0 0  
47 -045 -051 -338 —46 9 -504 - 5 4 4  -312 1000 
M a t r i x  5  ( C o n t i n u e d )  
146 
V a r  1  2  3  4  5  6  7  8  9  
1  1 0 0 0  
2  7 3 5  1 0 0 0  
3  9 5 2  9 0 2  1 0 0 0  
4  8 2 4  7 2 4  8 3 3  1 0 0 0  
5  8 5 5  6 9 3  8 4 7  8 6 2  1 0 0 0  
6  5 5 6  4 0 1  5 1 1  8 0 0  6 0 5  1 0 0 0  
7  5 5 9  5 5 2  5 8 3  7 0 6  4 8 8  6 6 9  1 0 0 0  
8  5 9 1  5 9 4  6 3 2  8 2 4  5 4 8  5 2 6  4 0 4  1 0 0 0  
9  
1  n  
5 7 3  5 9 4  6 2 4  5 6 1  4 1 3  3 4 4  5 6 0  5 0 2  1 0 0 0  
X U 
1 1  0 3 3  - 1 3 9  - 0 3 4  - 0 5 1  - 0 7 4  - 0 7 2  - 1 8 5  0 8 2  - 1 2 4  
1 2  - 3 2 4  - 1 9 3  - 2 9 2  - 0 7 9  - 0 7 0  - 0 3 9  - 0 5 3  - 0 7 4  - 1 4 3  
1 3  3 4 6  4 8 4  4 0 4  3 5 9  2 8 0  1 2 0  3 1 1  3 6 5  1 5 8  
1 4  - 0 9 6  - 0 0 7  - 0  4  8  - 2 9 6  - 2 2 2  - 3 2 8  - 2 0 7  - 2 2 7  0 9 3  
1 5  1 5 8  0 6 9  1 1 5  2 5 7  0 9 0  3 1 8  2 5 8  2 5 0  2 9 8  
1 6  - 0 5 8  - 1 2 0  - 0 8 2  0 3 6  0 3 9  2 3 4  1 3 4  - 1 3 2  - 1 3 2  
1 7  - 1 8 4  - 1 3 2  - 1 5 8  - 2 3 2  - 3 9 6  - 1 6 3  - 0 9 7  - 0 3 1  - 0 1 0  
1 8  - 2 3 6  - 2 9 1  - 2 7 6  - 2 1 3  - 3 0 3  - 1 2 5  - 2 2 4  - 0 4 1  - 0 1 8  
1 9  - 1 9 8  - 1 6 7  - 1 8 7  - 3 0 6  - 3 3 8  - 2 4 1  - 1 9 9  - 1 7 5  1 0 8  
2 0  - 1 1 4  - 0 3 2  - 0 8 6  0 0 6  - 0 3 4  0 0 7  1 9 5  - 0 5 9  - 0 0 1  
2 1  - 6 3 6  - 7 0 5  - 7 1 5  - 5 9 3  - 5 7 2  - 2 2 5  - 5 2 4  - 4 9 4  - 6 0 2  
2 2  7 1 3  6 0 2  7 1 7  5 5 4  6 9 4  2 9 2  3 4 6  3 2 5  2 8 0  
2 3  7 0 5  6 0 6  7 0 6  5 3 0  6 6 1  2 6 5  2 7 2  3 5 5  4 7 3  
2 4  6 9 6  6 9 2  7 4 1  7 4 0  7 8 0  4 5 5  3 6 6  6 0 6  2 6 1  
2 5  7 3 7  7 1 3  7 9 0  6 7 2  7 1 2  4 0 2  3 3 3  5 5 7  5 0 2  
2 6  5 3 4  6 0 0  5 8 7  4 5 9  5 1 3  3 2 4  3 0 0  2 9 3  0 4 5  
2 7  4 3 0  4 4 5  4 5 7  2 9 1  4 5 0  2 0 2  2 3 8  0 2 9  0 5 6  
2 8  6 2 5  5 7 6  6 4 5  5 2 3  6 3 3  3 8 5  2  5 7  3 2 0  2 0 5  
2 9  7 2 4  5 7 1  7 0 5  5 4 7  7 2 9  2 9 0  3 1 4  2 9 2  3 7 8  
3 0  7 7 9  7 1 7  8 0 5  6 3 5  7 3 8  3 6 6  3 8 6  4 2 7  4 0 8  
3 1  7 5 3  7 0 9  7 9 0  6 4 8  7 3 2  3 7 0  3 5 0  4 7 2  3 3 1  
3 2  3 6 0  3 2 7  3 7 7  3 9 8  3 5 7  1 7 1  2 6 7  3 8 6  2 1 3  
3 3  - 2 1 2  - 0 8 6  - 1 9 4  - 1 1 6  - 0 7 0  - 0 9 4  0 0 3  - 1 6 7  - 2 4 8  
3 4  2 7 3  2 9 4  2 7 1  2 8 3  2 5 7  2 1 2  2 1 7  2 0 3  1 4 0  
3 5  - 3 8 1  - 0 5 3  - 2 5 2  - 2 3 4  - 2 7 4  - 1 9 5  - 2 2 8  - 0 7 8  - 1 5 5  
3 6  - 0 7 9  - 0 5 9  - 0 8 1  1 7 1  0 2 2  4 8 9  3 4 1  - 0 0 9  - 1 5  5  
3 7  1 9 3  1 6 8  2 0 6  - 0 0 5  1 4 4  - 1 3 1  - 1 7 6  - 0 0 5  0 6 1  
3 8  4 4 3  5 0 7  4 9 6  3 8 7  3 8 9  2 2 3  2 4 6  3 1 9  3 7 1  
3 9  1 1 0  3 1 7  2 0 6  3 8 8  2 9 5  3 0 8  1 3 9  4 3 4  0 3 4  
4 0  - 2 9 0  - 5 1 3  - 4 0 2  - 4 3 2  - 3 0 4  - 2 9 4  3 4 7  - 4 3 0  - 3 5 8  
4 1  0 0 3  - 2 4 1  - 0 8 7  - 0 3 7  - 1 2 3  - 1 4 9  - 1 3 8  1 6 8  - 0 2 0  
4 2  - 2 7 4  - 0 9 5  - 1 9 7  - 1 6 4  - 2 2 1  - 2 6 2  - 0 8 9  - 0 0 4  0 0 2  
4 3  8 6 9  6 7 1  8 4 0  6 2 4  7 3 8  3 5 3  4 6 4  3 6 2  5 0 3  
4 4  7 9 1  8 5 9  8 7 8  6 5 6  6 9 5  2 8 0  3 5 1  5 8 0  5 7 5  
4 5  8 8 2  8 0 3  9 0 9  6 7 7  7 6 1  3 3 9  4 3 6  4 9 1  2 6 8  
4 6  5 5 3  6 4 1  6 3 0  5 4 9  4 3 2  3 0 9  6 0 1  4 5 1  8 8 8  
4 7  - 7 2 2  - 7 4 0  - 7 7 9  - 6 7 7  - 7 0 6  - 2 8 2  - 4 0 9  - 5 9 2  - 5 5 8  
M a t r i x  6 .  F o r  3 0  g i r l s  n o t  i n  t r a i n i n g -• r e l a t e d  w o r k  
( t h o u s a n d t h s )  
147 
Var .  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  
1 1  1 0 0 0  
1 2  - 3 3 7  1 0 0 0  
1 3  0 3 9  -038 1 0 0 0  
1 4  0 7 8  - 6 7 0  - 1 9 0  1 0 0 0  
1 5  - 2 7 9  2 2 3  0 2 6  - 4 7 0  1 0 0 0  
1 6  - 2 7 5  1 1 1  - 4 6 7  - 2 0 9  - 1 8 2  1 0 0 0  
1 7  4 7 2  - 5 8 0  - 0 4 6  5 7 3  - 1 9 6  - 2 2 7  1 0 0 0  
1 8  - 3 8 5  - 1 2 1  - 3 6 5  2 8 5  3 7 4  - 0 4 6  0 7 6  1 0 0 0  
1 9  - 2 1 2  - 4 2 6  - 4 9 8  7 5 3  - 2 2 4  1 9 8  3 9 9  540 1 0 0 0  
2 0  - 3 2 3  3 3 5  0 9 2  - 3 3 6  3 5 9  0 6 8  - 0 3 6  - 0 4 1  - 2 9 7  1 0 0 0  
2 1  0 1 8  0 8 5  - 4  6 4  1 4 4  - 0 8 5  0 9 7  2 2 4  3 1 4  2 7 3  - 0 2 6  
22 1 2 0  - 0 4 7  4 3 6  - 0 1 6  - 0 9 8  - 0 5 4  - 1 1 6  - 2 7 1  - 2 5 5  - 1 5 8  
2 3  - 0 8 1  - 1 3 5  2 8 0  0 1 2  0 8 4  - 0 7 7  - 3 4 8  - 1 7 0  - 0 8 6  - 0 1 5  
2 4  - 0 8 5  - 1 3 9  5 0 4  - 1 4  6  - 0 4 3  - 0 6 2  - 3 0 2  - 2 3 5  - 3 2 0  - 1 3 1  
/ 5  - 3 4 1  - 2 0 5  1 9 6  0 1 9  1 6 5  0 2 1  - 1 9 5  - 0 0 8  0 5 2  - 0 0 1  
2 6  - 1 4 3  - 0 5 4  3 7 8  -235 1 1 8  0 2 6  -286 - 1 0 7  - 3 4 3  0 3 2  
2 7  - 0 8 9  0 0 4  3 5 5  - 1 2 2  - 1 6 8  1 0 9  - 2 9 6  - 3 4 0  - 3 2 1  0 5 1  
2 8  - 0 3 1  - 1 3 7  3 2 0  - 1 0 9  - 0 7 3  0 7 9  - 3 1 7  - 3 5 6  - 2 7 2  - 0 3 5  
2 9  - 1 0 8  - 2 1 1  2 9 5  0 1 9  0 4 1  - 0 0 7  - 3 4 7  - 1 9 4  - 1 6 6  - 0  2 5  
3 0  - 1 1 3  - 1 2  5  3 6 4  -122 0 0 9  0 7 6  - 3 0 7  - 3 0 3  - 2 1 0  0 4 3  
3 1  - 0 8 8  - 1 2 2  3 2 5  - 1 7 4  0 2 5  0 6 4  - • 3 2 8  - 3 5 8  - 2 6 7  0 4 6  
3 2  - 1 4 6  - 2 9 1  3 0 5  1 5 5  
-026 - 2 8 2  - 1 2  6  1 7 3  - 0 6 6  - 0 9 1  
3 3  - 3 8 7  6 3 5  0 6 0  - 4 5 8  0 3 9  1 7 0  - 6 0 3  - 2 4 9  - 3 1 4  1 1 7  
3 4  - 2 3 3  1 5 2  4 7 9  - 2 6 6  - 0 2 8  0 3 6  - 3 9 3  - 2 1 9  - 3 1 6  - 2 3 6  
3 5  - 0 9 5  - 0 8 9  - 1 1 6  3 5 1  - 4 6 1  1 3 1  1 6 5  0 3 6  3 1 0  - 3 4 7  
3 6  0 5 4  1 4 7  - 3 4 3  -299 0 6 9  5 8 5  - 0 8 8  - 0 5 4  - 0 6 5  0 0 6  
3 7  3 5 2  - 3 1 8  1 5 1  4 0 5  - 1 8 7  - 5 3 5  2 4 0  - 0 5 4  1 0 7  - 1 8 2  
3 8  - 4 2 9  0 0 5  1 1 8  - 0 9 0  5 2 5  - 2 0 1  
-272 280 - 0 0 4  0 8 2  
3 9  - 0 2 4  4 1 1  2 0 9  - 4 6 3  1 4 7  0 7 7  - 2 1 4  - 2 4 6  - 4  9  2  2 8 7  
4 0  0 1 7  1 5 2  - 1 5 1  - 1 3 3  0 2 9  0 0 5  1 3 0  0 3 3  - 0 8 1  3 3 6  
4 1  2 4 2  - 1 3 6  0 2 0  1 0 6  - 2 0 3  0 7 7  2 6 4  0 3 0  1 5 5  - 0 1 3  
4 2  - 0 3 2  - 3 1 9  - 1 1 7  5 9 6  - 5 0 4  0 6 8  3 1 6  2 4 7  5 4 3  - 1 6 4  
4 3  - 0 6 2  2 8 5  4 0 5  - 0 3 2  1 6 7  - 1 7 7  - 2 2 5  - 1 1 8  - 2 0 8  0 3 0  
4 4  - 0 8 0  - 2 8 9  3 6 2  0 4 2  0 0 8  - 0 5 9  - 1 7 1  - 1 1 4  - 0 4 9  - 1 7 6  
4 5  - 0 7 5  - 3 0 4  4 0 8  0 0 3  0 9 9  - 1 2 8  - 2 1 2  - 1 2 3  - 1 4 2  - 0 7 0  
4 6  - 2 8 3  0 3 1  1 8 3  - 0 7 1  3 0 5  0 1 0  - 1 8 0  - 1 2 1  O i l  1 2 7  
47 - 0 1 6  0 8 7  - 5 1 9  229 - 2 1 6  2 4 8  2 6 7  2 9 5  3 2 6  - 0 4 4  
Matrix 6 (Continued) 
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V a r  .  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  3 0  
2 1  1 0 0 0  
2 2  - 6 3 8  1 0 0 0  
2 3  - 6 3 9  7 3 2  1 0 0 0  
2 4  —  6 1 4  6 6 6  5 9 4  1 0 0 0  
2 5  - 5 8 8  5 6 7  6 4 5  7 0 9  1 0 0 0  
2 6  - 5 4 5  6 0 0  6 0 0  6 0 5  5 4 8  1 0 0 0  
2 7  - 5 3 8  6 7 3  6 7 3  5 3 3  4 1 9  8 2 0  1 0 0 0  
2 8  - 5 8 6  7 5 9  8 3 2  6 8 7  5 2 9  7 5 0  7 6 7  1 0 0 0  
2 9  - 6 4 9  6 9 8  8 7 8  7 0 2  6 6 5  6 6 0  7 3 1  7 9 3  1 0 0 0  
3 0  - 7 6 6  8 3 2  8 8 0  7 2 7  7 4 7  8 0 4  8 1 0  8 7 5  8 6 7  1 0 0 0  
3 1  - 6 6 6  7 7 9  8 2 9  7 4 8  7 5 6  7 3 9  6 9 8  8 6 2  7 5 6  9 0 6  
3 2  - 2 5 8  3 1 9  1 8 0  5 6 6  3 7 7  1 2 3  - 0 4 6  1 9 2  2 5 5  1 7 8  
3 3  1 1 6 .  - 1 9 4  - 1 1 6  - 1 0 5  - 2 3 5  1 3 6  0 4 4  0 0 7  - 0 7 8  - 0 7 1  
3 4  - 2 5 8  1 0 2  2 4 2  3 6 4  2 2 1  4 9 0  5 1 4  2 8 2  3 8 6  3 7 3  
3 5  1 5 7  - 3 1 8  - 4 2 7  - 1 6 0  - 1 3 0  - 2 5 9  - 2 6 1  - 3 1 5  - 4 5 1  - 3 7 2  
3 6  1 6 5  - 1 5 2  - 1 2 4  - 1 0 6  - 2 0 6  0 7 2  0 7 4  0 1 3  - 1 6 5  - 0 5 9  
3 7  - 0 5 0  2 5 8  3 7 7  1 0 0  1 2 1  0 2 4  1 1 2  2 1 8  1 6 9  1 9 4  
3 8  - 3 0 4  2 4 7  3 7 3  2 7 3  5 3 5  4 3 7  1 5 3  2 3 2  4 1 5  3 7 0  
3 9  - 3 2 0  2 7 1  0 9 9  3 0 5  0 9 6  3 2 0  2 0 4  2 9 6  0 7 7  2 6 2  
4 0  3 0 8  - 0 8 3  - 2 9 1  - 2 9 9  - 3 2 2  - 1 8 6  - 1 4 9  - 2 0 7  - 3 2 6  - 2 3 8  
4 1  - 0 7 6  1 6 4  0 9 6  0 0 6  0 1 8  - 1 8 2  - 0 2 6  3 0 7  0 8 3  0 5 3  
4 2  1 4 3  - 1 8  3  - 0 1 2  0 1 0  - 0 4 7  - 4 0 5  - 3 0 7  - 2 5 8  - 1 9 7  - 2 7 0  
4 3  - 6 0 6  7 6 7  7 5 8  6 2 6  7 0 6  5 3 2  5 4 2  6 0 9  7 8 1  7 6 0  
4 4  - 7 2 2  6 8 9  6 7 3  6 5 9  7 7 5  5 7 0  4 4 4  5 6 1  6 3 7  7 6 5  
4 5  - 7 0 0  7 7 4  7 6 1  6 8 0  7 2 5  5 8 3  5 2 5  6 2 2  7 5 6  8 0 8  
4 6  - 6 4 6  3 9 5  5 2 6  3 4 3  5 5 4  2 2 9  2 0 9  3 4 5  4 3 7  5 2 7  
4 7  8 5 1  - 5 9 2  - 6 5 5  —  6 4 4  - 7 1 1  - 5 0 3  - 4 1 8  - 5 0 9  - 6 2 3  - 7 3 2  
Matrix 6 (Continued) 
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V a r  .  3 1  3 2  3 3  3 4  3 5  3 6  3 7  3 8  3 9  
3 1  1 0 0 0  
3 2  2 5 0  1 0 0 0  
3 3  - 0 5 9  - 0 8 0  1 0 0 0  
3 4  2 6 6  0 5 6  4 0 3  1 0 0 0  
3 5  - 2 5 0  - 0 0 0  0 2 7  - 0 5 2  1 0 0 0  
3 6  - 0 2 7  - 3 1 7  0 0 3  - 0 5 7  - 0 3 7  1 0 0 0  
3 7  2 1 6  0 8 2  - 5 2 3  - 2 4 6  - 1 8 7  - 1 5 2  1 0 0 0  
3 8  3 3 3  2 4 8  2 0 1  2 3 5  - 2 7 5  - 2 7 0  - 1 5 2  1 0 0 0  
3 9  3 2 3  - 1 2 0  1 9 8  0 8 0  1 1 9  1 3 1  - 2 4 5  0 8 5  1 0 0 0  
4 0  - 2 1 6  - 1 6 3  - 0 1 5  - 3 3 2  - 0 6 6  - 1 9 3  0 0 8  - - 3 4 3  - 0 3 0  
4 1  - 0 4 8  0 7 5  - 1 9 0  - 1 0 1  - 1 2 1  - 1 5 4  - 0 6 6  - 2 1 5  - 1 7 8  
4 2  - 3 0 0  3 9 0  - 3 1 9  - 2 6 2  4 0 9  - 0 5 7  1 4 6  - 4 1 7  - 3 8 1  
4 3  7 0 6  3 8 5  - 2 3 7  2 5 9  - 4 9 4  - 2 3 7  0 6 7  5 2 2  - 0 1 5  
4 4  7 0 4  3 7 2  - 1 8 9  2 9 3  - 0 7 1  - 2 2 5  1 4 7  5 3 4  2 1 8  
4 5  7 4 7  4 0 2  - 2 2 8  2 9 1  - 3 1 5  - 2 4 5  2 2 4  5 5 9  0 9 9  
4 6  4 7 1  2 2 0  0 3 8  2 0 6  - 2 1 0  - 1 3 2  - 1 3 3  4 3 1  1 3 1  
4 7  - 6 8 3  - 2 4 8  2 0 6  - 2 1 3  2 6 9  2 2 1  - 2 7 0  - 3 8 3  - 2 4 4  
V a r  .  4 0  4 1  4 2  4 3  4 4  4 5  4 6  4 7  
4 0  1 0 0 0  
4 1  0 0 1  1 0 0 0  
4 2  - 1 3 1  2 4 9  1 0 0 0  
4 3  - 3 0 6  0 1 7  - 2 5 9  1 0 0 0  
4 4  - 4 4 2  0 1 7  - 1 0 2  7 8 0  1 0 0 0  
4 5  - 3 9 1  0 1 8  - 1 9 7  9 5 1  9 3 5  1 0 0 0  
4 6  - 3 6 1  - 0 2 2  - 0 7 7  5 2 5  5 9 2  5 8 9  1 0 0 0  
4 7  3 1 6  0 6 4  2 0 0  - 6 9 9  - 7 5 4  - 7 6 8  - 5 4 4  1 0 0 0  
M a t r i x  6  ( C o n t i n u e d )  
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V a r i a b l e  S t a n d a r d  M e a n s  f o r  M e a n s  f o r  P o i n t  B i s e r i a l  
D e v i a t i o n  7 6  b o y s  i n  6 3  b o y s  n o t  C o e f f i c i e n t  o f  
f o r  a l l  t r a i n i n g -  i n  t r a i n i n g -  C o r r e l a t i o n  
1 3 9  b o y s  r e l a t e d  r e l a t e d  w o r k  
w o r k  ^ 1  % 2  
1  1 0  . 6 1 3 6 9 9  3 1  . 4 0 7 8 9 4  3 1  . 1 9 0 4 7 6  . 0 1 0 2 3 4 3 4  
2  7  . 9 9 3 4 4 2  2 6  . 1 7 1 0 5 2  2 5  . 3 1 7 4 6 0  . 0 5 3 3 5 1 5 0  
3  1 5  . 7 3 2 1 7 7  5 7  . 7 1 0 2 5 6  5 6  . 5 0 7 9 3 6  . 0 3 8 1 9 0 8 1  
4  9  . 1 1 6 6 7 4  3 1  . 0 2 6 3 1 5  2 9  . 4 4 4 4 4 4  . 0 8 6 6 8 9 1 4  
5  3  . 9 9 0 9 3 2  1 1  . 6 0 5 2 6 3  1 0  . 2 6 9 8 4 1  . 1 6 7 1 7 6 1 6  
6  2  . 1 3 9 5 8 7  3  . 9 6 0 5 2 6  3  . 9 5 2 3 8 1  . 0 0 1 9 0 2 0 1  
7  2  . 1 3 9 0 7 5  4  . 4 8 6 8 4 2  4  . 7 3 0 1 5 9  - . 0 5 6 8 2 9 7 5  
8  3  . 5 5 3 7 2 0  1 0  . 8 0 2 6 3 2  1 0  . 3 9 6 8 2 5  . 0 5 7 0 5 1 2 8  
9  9  . 8 9 3 5 7 4  4 0  . 1 0 5 2 6 3  3 7  . 3 3 3 3 3 3  . 1 3 9 9 7 7 7 8  
1 0  1 0  . 3 1 7 7 5 4  3 1  . 9 3 4 2 1 0  3 2  . 0 3 1 7 4 6  - . 0 0 4 7 2 2 9 1  
1 1  4  . 6 9 6 1 5 9  1 7  . 0 0 0 0 0 0  1 7  . 8 8 8 8 8 8  - . 0 9 4 5 6 5 8 7  
1 2  6  . 1 7 2 6 7 9  1 8  . 9 2 1 0 5 2  1 9  . 7 9 3 6 5 0  - . 0 7 0 6 2 6 9 8  
1 3  5  . 7 1 8 3 2 1  2 5  . 0 7 8 9 4 7  2 5  . 5 3 9 6 8 2  - . 0 4 0 2 5 4 3 4  
1 4  5  . 5 9 7 8 9 8  2 0  . 9 2 1 0 5 2  2 0  . 3 8 0 9 5 2  . 0 4 8 2 0 3 5 0  
1 5  4  . 7 1 0 0 1 4  1 5  . 4 3 4 2 1 0  1 3  . 7 1 4 2 8 5  . 1 8 2 4 3 8 8 6  
1 6  6  . 1 3 7 6 6 6  2 2  . 0 3 9 4 7 3  2 2  . 1 7 4 6 0 3  - . 0 1 0 9 9 9 6 4  
1 7  4  - 5 6 2 0 3 0  1 0  . 6 1 8 4 2 1  1 0  . 7 6 1 9 0 5  - . 0 1 5 7 1 3 4 8  
1 8  3  . 8 7 1 7 7 2  1 2  . 2 6 3 1 5 8  1 0  . 5 3 9 6 8 3  . 2 2 2 3 9 5 1 3  
1 9  4  . 4 7 6 3 1 9  1 1  . 4 8 6 8 4 2  1 0  . 9 3 6 5 0 8  . 0 6 1 4 2 3 7 3  
2 0  7  . 9 7 6 4 4 7  6 2  . 0 2 6 3 1 5  6 1  . 2 6 9 8 4 1  . 0 4 7 3 8 2 1 1  
2 1  . 5 8 1 3 8 1  2  . 8 7 7 6 3 2  3  . 0 4 7 6 1 9  - . 1 4 6 0 7 8 5 4  
2 2  4  . 4 8 8 2 1 7  1 4  .  6 1 8 4 2 1  1 3  . 3 1 7 4 6 0  . 1 4 4 8 1 7 3 2  
2 3  5  . 7 1 8 8 4 1  1 5  . 7 5 0 0 0 0  1 4  . 7 6 1 9 0 5  . 0 8 6 3 2 1 9 5  
2 4  4  . 5 5 0 7 2 5  1 1  . 5 9 2 1 0 5  1 0  . 6  6  6 6 6 6  . 1 0 1 6 0 0 8 2  
2 5  5  . 4 5 7 7 8 4  1 3  . 9 7 3 6 8 4  1 2  . 8 7 3 0 1 5  . 1 0 0 7 5 5 9 0  
2 6  5  . 1 1 3 9 3 5  1 2  . 1 5 7 8 9 4  1 0  . 4 6 0 3 1 7  . 1 6 5 8 4 5 7 6  
2 7  5  . 6 3 0 3 2 4  1 1  . 7 2 3 6 8 4  1 0  . 6 9 8 4 1 3  . 0 9 0 9 7 7 8 7  
2 8  4  . 7 6 3 7 8 7  1 1  . 8 1 5 7 8 9  1 0  . 7 9 3 6 5 1  . 1 0 7 1 9 8 2 4  
2 9  4  . 7 0 1 5 5 0  1 3  . 3 2 8 9 4 7  1 3  . 3 1 7 4 6 0  . 0 0 1 2 2 0 6 6  
3 0  5  . 0 3 6 4 8 5  1 2  . 8 9 4 7 3 7  1 1  . 9 3 6 5 0 8  . 0 9 5 0 5 4 3 3  
3 1  5  . 1 4 8 4 3 8  1 2  . 3 6 8 4 2 1  1 1  . 4 9 2 0 6 3  . , 0 8 5 0 4 2 5 4  
3 2  5  . 4 9 1 7 4 0  3 7  . 1 4 4 7 3 6  3 6  . 7 9 3 6 5 0  . 0 3 1 9 3 9 8 7  
3 3  1 4  . 4 4 6 1 4 7  4 2  .  2 1 0 5 2 6  4 3  . 7 1 4 2 8 5  - . 0 5 2 0 0 6 3 4  
3 4  1 2  . 5 8 6 6 6 1  4 4  . 3 5 5 2 6 3  4 3  . 2 2 2 2 2 2  . 0 4 4 9 7 4 3 8  
3 5  9  . 3 6 7 0 7 3  2 8  . 3 1 5 7 8 9  2 7  . 3 1 7 4 6 0  . 0 5 3 2 4 7 5 7  
3 6  1 0  . 8 8 1 8 5 4  4 1  . 0 5 2 6 3 1  3 9  . 6 0 3 1 7 4  . 0 6 6 5 4 7 6 2  
3 7  9  . 9 5 4 1 3 3  3 6  . 8 6 8 4 2 1  3 6  . 4 7 6 1 9 0  .  0 1 9 6 8 6 5 0  
3 8  9  . 1 9 0 8 1 9  2 7  . 8 4 2 1 0 5  2 6  . 8 4 1 2 6 9  . 0 5 4 4 0 4 9 8  
3 9  7  . 7 3 9 1 2 6  1 7  . 5 5 2 6 3 1  1 8  . 3 0 1 5 8 7  - . 0 4 8 3 4 9 7 8  
4 0  5  . 5 2 1 1 3 7  9  . 5 2 6 3 1 6  1 0  . 6 8 2 5 4 0  - . 1 0 4 6 2 6 8 8  
F i g u r e  1 0 .  D a t a  f o r  c o m p u t i n g  p o i n t  b i s e r i a l  c o r r e l a t i o n  f o r  
b o y s .  
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Figure 10 (Continued) 
V a r i a b l e  S t a n d a r d  M e a n s  f o r  M e a n s  f o r  P o i n t  B i s e r i a l  
D e v i a t i o n  7 6  b o y s  i n  6 3  b o y s  n o t  C o e f f i c i e n t  o f  
f o r  a l l  t r a i n i n g -  i n  t r a i n i n g -  C o r r e l a t i o n  
1 3 9  b o y s  r e l a t e d  r e l a t e d  w o r k  
w o r k  
4 1  1 1 . 2 4 1 4 2 8  3 4 . 4 0 7 8 9 4  3 9 . 2 6 9 8 4 1  - . 2 1 6 0 8 2 0 7  
4 2  1 2 . 0 6 6 1 9 9  4 5 . 9 0 7 8 9 4  4 2 . 0 7 9 3 6 5  . 1 5 8 5 2 2 7 2  
4 3  1 0 . 3 0 9 0 9 5  3 1 . 2 2 3 6 8 4  2 9 . 9 2 0 6 3 4  . 0 6 3 1 4 9 6 1  
4 4  8 . 2 1 9 7 9 4  3 0 . 4 0 7 8 9 4  2 9 . 4 7 6 1 9 0  . 0 5 6 6 3 0 0 5  
4 5  1 6 . 0 5 3 1 3 2  6 1 . 6 3 1 5 7 8  5 9 . 3 8 0 9 5 2  . 0 7 0 0 4 4 4 3  
4 6  9 . 0 7 3 4 9 6  4 5 . 9 4 7 3 6 8  4 3 . 1 9 0 4 7 6  . 1 5 1 8 0 1 1 9  
4 7  . 5 6 2 3 2 8  2 . 7 8 6 8 4 2  3 . 0 2 6 9 8 4  - . 2 1 3 3 5 7 4 6  
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V a r i a b l e  S t a n d a r d  M e a n s  f o r  M e a n s  f o r  
D e v i a t i o n  7 8  g i r l s  i n  3 0  g i r l s  
f o r  a l l  t r a i n i n g -  n o t  i n  
1 1 2  g i r l s  r e l a t e d  t r a i n i n g -
w o r k  r e l a t e d  
w o r k  
1  1 0  . 5 6 9 9 2 0  3 3  . 1 3 4 1 4 6  3 0  . 0 0 0  . 1 3 1 8 9 9 9 1  
2  8  . 5 4 8 9 7 3  2 5  . 1 9 5 1 2 1  2 1  . 4 0 0  . 1 9 7 4 7 3 4 4  
3  1 6  . 8 8 6 6 8 5  5 8  . 2 3 1 7 0 7  5 1  . 1 3 3  . 1 8 6 9 8 7 0 3  
4  9  . 2 9 8 0 8 1  3 4  . 1 3 4 1 4 6  3 2  . 9 6 6  . 0 5 5 8 5 3 8 5  
5  3  . 9 4 0 9 6 6  1 1  . 5 9 7 5 6 0  1 1  . 1 6 6  . 0 4 8 6 3 6 7 7  
6  2  . 1 9 0 8 4 3  5  . 0 3 6 8 5 3  5  . 0 6 6  - . 0 0 6 1 0 7 7 7  
7  2  . 2 1 0 2 8 9  5  . 0 7 3 1 7 0  5  . 1 0 0  - . 0 0 5 3 9 9 5 5  
8  3  . 9 3 4 4 5 9  1 2  . 4 2 6 8 2 9  1 1  . 6 0 0  . 0 9 3 4 8 1 9 3  
9  
1  A  
8  . 6 3 9 0 3 3  3 8  . 5 3 6 5 8 5  3 7  . 0 0 0  . 0 7 9 1 2 0 4 1  
JL U  
1 1  3  . 9 0 4 0 0 2  2 5  . 8 2 9 2 6 8  2 5  . 8 3 3  - . 0 0 0 4 6 3 1 8  
1 2  4  . 7 3 2 4 0 7  1 2  . 0 3 6 5 8 5  1 5  . 2 6 6  - . 3 0 3 6 1 8 5 8  
1 3  4  . 3 0 1 6 4 9  1 0  . 6 5 8 5 3 6  1 0  . 1 3 3  . 0 5 4 3 1 1 1 8  
1 4  6  . 0 1 3 3 3 1  3 0  . 4 6 3 4 1 4  2 8  . 1 0 0  . 1 7 4 8 3 2 3 1  
1 5  4  . 9 1 9 0 3 6  2 3  . 1 8 2 9 2 6  2 4  . 2 3 3  - . 0 9 4 9 8 9 2 8  
1 6  4  . 2 4 8 6 6 5  1 7  . 5 2 4 3 9 0  1 6  . 3 0 0  . 1 2 8 1 9 2 9 7  
1 7  3  . 7 3 0 9 3 6  2 3  . 2 8 0 4 8 7  2 2  . 5 6 6  . 0 8 5 1 0 7 6 2  
1 8  3  . 2 4 1 4 5 0  2 2  . 0 9 7 5 6 0  2 2  . 0 3 3  . 0 0 8 8 1 4 0 5  
1 9  4  . 3 7 8 1 5 9  2 0  . 2 1 9 5 1 2  1 8  . 6 6 6  . 1 5 7 7 7 3 4 3  
2 0  8  . 8 3 6 8 4 2  5 7  . 5 0 0 0 0 0  5 8  . 8 3 3  . 1 8 4 5 7 4 3 2  
2 1  . 6 4 7 3 1 7  2  . 5 3 7 8 0 4  2  . 8 9 6  - . 2 4 6 6 0 8 2 0  
2 2  4  . 3 8 7 1 5 2  1 2  . 4 8 7 8 0 4  1 1  . 3 3 3  . 1 1 7 0 5 6 9 8  
2 3  5  . 1 4 7 1 2 7  1 2  . 5 9 7 5 6 0  1 1  . 8 3 3  . 0 6 6 0 4 7 2 1  
2 4  4  . 2 9 5 6 8 9  1 4  . 0 9 7 5 6 0  1 3  . 4 3 3  . 0 6 8 7 8 2 9 4  
2 5  5  . 1 8 0 0 2 8  1 1  . 9 2 6 8 2 9  9  . 6 6  6  . 1 9 4 0 9 0 6 0  
2 6  4  . 8 8 1 8 6 5  1 1  . 9 0 2 4 3 9  1 1  . 4 3 3  . 0 4 2 7 4 4 6 9  
2 7  - 5  . 1 5 0 0 5 7  1 2  . 0 4 8 7 8 0  1 0  . 7 0 0  . 1 1 6 5 0 0 0 4  
2 8  5  . 1 1 5 8 7 1  1 3  . 0 4 8 7 8 0  1 2  . 5 3 3  . 0 4 4 8 1 8 9 2  
2 9  4  . 8 6 9 4 5 9  1 3  . 7 8 0 4 8 7  1 2  . 7 6 6  . 0 9 2 6 1 4 1 9  
3 0  4  . 3 4 1 5 5 5  1 2  . 7 8 0 4 8 7  1 2  . 2 0 0  . 0 5 9 4 7 6 3 4  
3 1  5  . 1 7 9 1 5 1  1 3  . 7 1 9 5 1 2  1 3  . 4 6 6  . 0 2 1 7 1 6 7 4  
3 2  4  . 2 3 8 3 9 2  4 0  . 5 2 4 3 9 0  3 8  . 5 6 6  .  2 0 5 4 6 9 5 2  
3 3  1 1  . 1 2 6 9 1 5  2 5  . 3 0 4 8 7 8  2 5  . 6 3 3  - . 0 1 3 1 3 1 0 1  
3 4  8  . 4 3 8 6 6 0  2 0  . 7 4 3 9 0 2  2 0  . 6 6 6  . 0 0 4 0 7 1 4 0  
3 5  7  . 8 4 1 3 9 3  2 3  . 2 5 6 0 9 7  2 2  . 9 0 0  . 0 2 0 2 0 0 9 6  
3 6  9  . 8 7 0 5 5 5  2 4  . 5 3 6 5 8 5  2 7  . 1 6 6  - . 1 1 8 5 2 8 9 8  
3 7  1 0  . 7 7 2 1 7 8  4 1  . 6 4 6 3 4 1  4 0  . 2 6 6  . 0 5 6 9 7 3 1 6  
3 8  9  . 5 4 1 2 7 6  2 9  . 2 1 9 5 1 2  3 2  . 6 3 3  - . 1 5 9 1 5 8 9 6  
3 9  7  . 5 0 6 3 2 0  1 9  . 6 3 4 1 4 6  2 0  . 7 0 0  - . 0 6 3 1 6 3 7 2  
4 0  6  . 1 6 3 1 5 5  1 4  . 0 2 4 3 9 0  1 4  . 2 3 3  - . 0 1 5 0 8 0 7 1  
F i g u r e  1 1 .  D a t a  f o r  c o m p u t i n g  p o i n t  b i s e r i a l  c o r r e l a t i o n  f o r  
g i r l s  
P o i n t  B i s e r i a l  
C o e f f i c i e n t  o f  
C o r r e l a t i o n  
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Figure 11 (Continued) 
V a r i a b l e  S t a n d a r d  M e a n s  f o r  M e a n s  f o r  P o i n t  B i s e r i a l  
D e v i a t i o n  7 8  g i r l s  i n  3 0  g i r l s  C o e f f i c i e n t  o f  
f o r  a l l  t r a i n i n g - n o t  i n  C o r r e l a t i o n  
1 1 2  g i r l s  r e l a t e d  t r a i n i n g -
w o r k  r e l a t e d  
w o r k  
4 1  1 3 . 2 8 7 3 6 1  5 0 . 7 9 2 6 8 2  4 8 . 2 6 6  . 0 8 4 5 6 5 7 1  
4 2  1 5 . 1 5 9 2 8 9  6 5 . 5 4 8 7 8 0  6 1 . 1 6 6  . 1 2 8 5 8 8 4 2  
4 3  1 0 . 1 2 7 7 5 1  3 3 . 4 8 7 8 0 4  3 0 . 3 6 6  . 1 3 7 0 8 7 2 2  
4 4  8 . 4 6 9 3 4 1  2 8 . 0 3 6 5 8 5  2 4 . 1 6 6  . 2 0 3 2 5 8 7 7  
4 5  1 6 . 5 1 6 8 4 6  6 2 . 1 5 8 5 3 6  5 4 . 5 3 3  . 2 0 5 3 6 2 5 6  
4 5  8 . 1 3 3 5 1 8  4 4 . 9 8 7 8 0 5  4 4 . 7 0 0  . 0 1 5 7 4 0 3 8  
4 7  . 6 0 5 4 5 6  2 . 5 0 4 8 7 8  2 . 7 6 6  - . 1 0 2 3 3 8 1 2  
V a r  .  M e a n  S c o r e s  S t d .  D e v i a t i o n s  M e a n  S c o r e s  M e a n  S c o r e s  .  z - s c o r e  z - s c o r e  
f o r  a l l  f o r  a l l  b o y s  f o r  7 6  b o y s  f o r  6 3  b o y s  f o r  t h e  f o r  t h e  
1 6 8  b o y s  i n  t r n g - r e l .  n o t  i n  7 6  i n  6 3  n o t  i n  
t r n g - r e l .  t r n g . - r e l  . t r n g . - r e l .  
1  3 2 . 6 3 6 9 0 4  1 0 . 5 8 1 5 4 8 0  3 1 . 4 0 7 8 9 4  3 1 . 1 9 0 4 7 6  - . 1 1 6  - . 1 3 7  
2  2 6 . 5 6 5 4 7 6  7 . 9 7 4 2 3 9 9  2 6 . 1 7 1 0 5 2  2 5 . 3 1 7 4 6 0  - . 0 4 9  - . 1 5 6  
3  5 8  . 9 4 6 4 2 8  1 5 . 8 6 2 9 0 7 0  5 7 . 7 1 0 5 2 6  5 6  . 5 0 7 9 3 6  - . 0 7 8  - . 1 5 3  
4  3 1 . 0 4 1 6 6 6  8 . 8 7 0 5 6 2 3  3 1 . 0 2 6 3 1 5  2 9 . 4 4 4 4 4 4  - . 0 0 2  - . 1 8 0  
5  1 1 . 1 7 2 6 1 9  3 . 8 8 6 0 9 8 4  1 1 . 6 0 5 2 6 3  1 0 . 2 6 9 8 4 1  . 1 5 1  - . 2 5 8  
6  4  . 1 6 0 7 1 4  2 . 2 4 6 3 0 1 9  3 . 9 6 0 5 2 6  3 . 9 5 2 3 8 0  - . 0 8 9  - . 0 9 2  
7  4 . 7 0 8 3 3 3  2 . 1 3 9 8 8 1 2  4  . 4 8 6 8 4 2  4  . 7 3 0 1 5 8  - . 1 0 4  . 0 1 0  
8  1 0 . 9 4 6 4 2 8  3 . 5 0 2 3 6 6 9  1 0  . 8 0 2 6 3 1  1 0 . 3 9 6 8 2 5  - . 0 4 1  - . 1 5 7  
9  3 9 . 4 0 4 7 6 1  9  . 6 4 2 8 6 7 1  4 0 . 1 0 5 2 6 3  3 7 . 3 3 3 3 3 3  . 0 7 3  - . 2 1 5  
1 0  3 2 . 8 2 1 4 2 8  1 0  . 2 6 2 0 2 9 0  3 1 . 9 3 4 2 1 0  3 2 . 0 3 1 7 6 6  —  . 0 8 6  - . 0 7 7  
1 1  1 7 . 2 2 6 1 9 0  4  . 6 5 2 8 6 2 5  1 7 . 0 0 0 0 0 0  1 7  . 8 8 8 8 8 8  - . 0 4 9  . 1 4 0  
1 2  1 9 . 5 0 0 0 0 0  6 . 6 4 9 4 7 8 8  1 8 . 9 2 1 0 5 2  1 9 . 7 9 3 6 5 0  - . 0 8 7  . 0 4 4  
1 3  2 5 . 1 5 4 7 6 1  5 . 5 3 7 0 1 5 4  2 5 . 0 7 8 9 4 7  2 5 . 5 3 9 6 8 2  - . 0 1 4  . 0 7 1  
1 4  2 0 . 3 5 1 1 9 0  5 . 9 5 6 0 6 6 5  2 0 . 9 2 1 0 5 2  2 0 . 3 8 0 9 5 2  . 0 9 6  . 0 0 5  
1 5  1 5 . 1 7 8 5 7 1  5 . 0 0 9 3 5 8 2  1 5 . 4 3 4 2 1 0  1 3 . 7 1 4 2 8 5  . 0 5 1  . 2 9 1  
1 6  2 2 . 0 4 1 6 6 6  6 . 1 8 4 1 5 4 1  2 2 . 0 3 9 4 7 3  2 2 . 1 7 4 6 0 3  -  =  0 0 1  . 0 2 1  
1 7  1 0 . 7 0 8 3 3 3  4  . 6 3 3 0 6 7 9  1 0 . 6 1 8 4 2 1  1 0 . 7 6 1 9 0 4  - . 0 1 9  . 0 1 1  
1 8  1 1 . 5 5 9 5 2 3  4  . 0 6 1 9 4 9 0  1 2 . 2 6 3 1 5 7  1 0  . 5 3 9 6 8 2  . 1 7 3  . 2 5 1  
1 9  1 1 . 0 5 3 5 7 1  4  . 3 5 0 3 1 6 8  1 1 . 4 8 6 8 4 2  1 0 . 9 3 6 5 0 7  . 0 9 9  - . 0 2 7  
2 0  6 1 . 7 7 3 8 0 0  7 . 7 2 6 3 8 5 6  6 2 . 0 2 6 3 1 5  6 1 . 2 6 9 8 4 1  . 0 3 3  —  . 0 6 5  
2 1  2 . 8 7 0 8 3 3  . 6 1 3 0 6 6 7  2 . 8 7 7 6 3 1  3 . 0 4 7 6 1 9  . 0 0 1  . 2 8 8  
2 2  1 4  . 7 5 0 0 0 0  4 . 5 1 0 4 6 6 8  1 4  . 6 1 8 4 2 1  1 3 . 3 1 7 4 6 0  - . 0 2 9  - . 3 1 7  
2 3  1 6  . 0 2 9 7 6 1  5 . 7 1 3 1 2 7 6  1 5 . 7 5 0 0 0 0  1 4 . 7 6 1 9 0 4  .  - . 0 4 9  - . 2 2 2  
2 4  1 1 . 5 0 5 9 5 2  4  . 4 9 6 1 6 8 7  1 1 . 5 9 2 1 0 5  1 0 . 6 6 6 6 6 6  . 0 1 9  - . 1 8 7  
2 5  1 3 . 9 4 6 4 2 8  5 . 4 7 6 4 1 5 3  1 3 . 9 7 3 6 8 4  1 2 . 8 7 3 0 1 5  . 0 0 5  - . 1 9 9  
2 6  1 2 . 0 2 3 8 0 9  5 . 2 7 4 4 6 7 0  1 2 . 1 5 7 8 9 4  1 0 . 4 6 0 3 1 7  . 0 2 5  - . 2 9 9  
2 7  1 1 . 7 7 9 7 6 1  5 . 7 7 7 7 4 5 4  1 1 . 7 2 3 6 8 4  1 0 . 6 9 8 4 1 2  - . 0 1 0  - . 1 8 5  
2 8  1 2 . 0 3 5 7 1 4  4 . 8 9 0 2 8 4 7  1 1 . 8 1 5 7 8 9  1 0 . 7 9 3 6 5 0  - . 0 4 5  - . 2 3 3  
F i g u r e  1 2 .  D a t a  f o r  s t a n d a r d  s c o r e s  f o r  b o y s  
F i  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
12 (Continued) 
M e a n  S c o r e s  S t d .  D e v i a t i o n s  M e a n  S c o r e s  M e a n  S c o r e s  z - s c o r e  z - s c o r e  
f o r  a i l  f o r  a i l  b o y s  f o r  7 6  b o y s  f o r  6 3  b o y s  f o r  t h e  f o r  t h e  
1 6 8  b o y s  i n  t r n g -  n o t  i n  7 6  i n  6 3  n o t  i n  
r e l .  t r n g - r e l .  t r n g - r e l .  t r n g - r e l  
1 3  . 9 8 8 0 9 5  4  . 6 9 6 7 7 9 5  1 3  . 3 2 8 9 4 7  1 3  . 3 1 7 4 6 0  - . 1 4 0  - . 1 4 3  
1 2  . 9 9 4 0 4 7  5  . 2 4 3 1 8 4 3  1 2  . 8 9 4 7 3 6  1 1  . 9 3 6 5 0 7  - . 0 1 9  - . 2 0 1  
1 2  . 5 4 1 6 6 6  5  . 1 2 9 2 9 1 4  1 2  . 3 6 8 4 2 1  1 1  . 4 9 2 0 6 3  - . 0 3 4  - . 2 0 4  
3 7  . 5 2 3 8 0 9  5  . 3 7 3 4 2 3 5  3 7  . 1 4 4 7 3 6  3 6  . 7 9 3 6 5 0  - . 0 7 0  - . 1 3 7  
4 3  . 6 3 6 9 0 4  1 5  . 2 9 0 5 6 8 0  4 2  . 2 1 0 5 2 6  4 3  . 7 1 4 2 8 5  - . 0 9 3  . 0 0 5  
4 3  . 9 1 0 7 1 4  1 2  . 3 3 7 4 8 5 0  4 4  . 3 5 5 2 6 3  4 3  . 2 2 2 2 2 2  . 0 3 6  - . 0 5 5  
2 7  . 5 4 7 6 1 9  9  . 1 3 5 5 7 8 6  2 8  . 3 1 5 7 8 9  2 7  . 3 1 7 4 6 0  . 0 8 4  - . 0 2 5 '  
4 0  . 3 9 2 8 5 7  1 1  . 0 2 0 9 5 7 0  4 1  . 0 5 2 6 3 1  3 9  . 6 0 3 1 7 4  . 0 6 0  - . 0 7 1  
3 6  . 4 1 6 6 6 6  1 1  . 1 7 0 6 5 0 0  3 6  . 8 6 8 4 2 1  3 6  . 4 7 6 1 9 0  . 0 4 0  . 0 0 5  
2 7  . 6 9 0 4 7 6  9  . 8 2 6 6 1 2 0  2 7  . 8 4 2 1 0 5  2 6  . 8 4 1 2 6 9  . 0 1 5  — .086 
1 8  . 5 4 7 6 1 9  7  . 8 5 3 3 0 2 8  1 7  . 5 5 2 6 3 1  1 8  . 3 0 1 5 8 7  - . 1 2 7  - . 0 3 2  
1 0  . 1 6 0 7 1 4  5  . 7 0 3 5 8 6 7  9  . 5 2 6 3 1 5  1 0  . 6 8 2 5 3 9  - . 1 1 1  . 0 9 1  
3 6  . 7 0 8 3 3 3  1 1  . 2 8 1 0 3 4 0  3 4  . 4 0 7 8 9 4  3 9  . 2 6 9 8 4 1  - . 2 0 4  . 2 2 7  
4 3  . 5 7 1 4 2 8  1 2  . 5 1 3 2 6 0 0  4 5  . 9 0 7 8 9 4  4 2  . 0 7 9 3 6 5  . 1 8 6  - . 1 1 9  
3 2  . 2 2 0 2 3 8  1 0  . 3 6 8 8 9 9 0  3 1  . 2 2 3 6 8 4  2 9  . 9 2 0 6 3 4  - . 0 9 6  - . 2 2 2  
3 0  . 5 1 7 8 5 7  8  . 1 9 3 7 4 1 7  3 0  . 4 0 7 8 9 4  2 9  . 4 7 6 1 9 0  - . 0 1 3  - . 0 0 5  
6 2  . 7 3 2 1 4 0  1 5  . 8 5 5 4 3 7 0  6 1  . 6 3 1 5 7 8  5 9  . 3 8 0 9 5 2  - . 0 7 9  - . 2 1 1  
4 5  . 2 3 2 1 4 2  8  . 8 0 7 9 8 0 3  4 5  . 9 4 7 3 6 8  4 3  . 1 9 0 4 7 6  . 0 8 1  - . 2 3 2  
2  . 7 8 2 7 3 8  . 6 1 4 2 0 2 8  2  . 7 8 6 8 4 2  3  . 0 2 6 9 8 4  . 0 0 7  . 3 9 6  
\ 
Figure 12 (Continued) 
V a r  .  M e a n  S c o r e s  F o r  z - s c o r e s  F o r  
2 9  b o y s  i n  c o l l e g e  b o y s  i n  c o l l e g e  
1  3 9 . 0 0 0 0 0 0 0  . 6 0 1  
2  3 0 . 3 1 0 3 4 4 8  . 0 6 0  
3  6 7 . 4 8 2 7 5 8 6  . 5 3 9  
4  3 4 . 5 5 1 7 2 4 1  . 3 9 6  
5  1 2 . 0 0 0 0 0 0 0  . 2 3 9  
6  5 . 1 3 7 9 3 1 0  . 4 3 5  
7  5 . 2 4 1 3 7 9 3  . 2 4 9  
8  1 2 . 5 1 7 2 4 1 4  . 4 4 6  
9  4 2 . 0 6 8 9 6 5 5  . 2 7 6  
1 0  3 6 . 8 6 2 0 6 9 0  . 3 9 6  
1 1  1 6 . 3 7 9 3 1 0 3  - . 1 8 2  
1 2  2 0 . 3 7 9 3 1 0 3  . 1 3 2  
1 3  2 4 . 5 1 7 2 4 1 4  - . 1 1 5  
1 4  1 8 . 7 9 3 1 0 3 4  - . 2 6 1  
1 5  1 7 . 6 8 9 6 5 5 2  . 5 0 2  
1 6  2 1 . 7 5 8 6 2 0 7  - . 0 4 5  
1 7  1 0 . 8 2 7 5 8 6 2  . 0 2 5  
1 8  1 1 . 9 3 1 0 3 4 5  . 0 9 1  
1 9  1 0 . 1 7 2 4 1 3 8  - . 2 0 2  
2 0  6 2 . 2 0 6 8 9 6 6  . 0 5 6  
2 1  2 . 4 6 8 9 6 5 5  - . 6 5 5  
2 2  1 8 . 2 0 6 8 9 6 6  . 7 6 8  
2 3  1 9 . 5 1 7 2 4 1 4  . 6 1 2  
2 4  1 3 . 1 0 3 4 4 8 3  . 3 5 5  
2 5  1 6 . 2 0 6 8 9 ^ 6  . 4 1 2  
2 6  1 5 . 0 6 8 9 6 5 5  . 5 7 8  
2 7  1 4  . 2 7 5 8 6 2 1  . 4 3 2  
2 3  1 5 . 3 1 0 3 4 4 8  . 6 6 8  
2 9  1 7 . 1 7 2 4 1 3 8  . 6 7 7  
3 0  1 5 . 5 5 1 7 2 4 1  . 4 8 8  
M e a n  S c o r e s  F o r  z - s c o r e s  f o r  8  
8  b o y s  w h o  w e r e  b o y s  u n e m p l o y e d  
u n e m p l o y e d  
2 7  . 8 7 5  
2 5 . 5 0 0  
5 3 . 3 7 5  
2 6  . 0 0 0  
1 0 . 1 2 5  
3 . 6 2 5  
4  . 2 5 0  
8 . 0 0 0  
3 7 . 8 7 5  
2 5 . 2 5 0  
1 7 . 0 0 0  
1 7 . 1 2 5  
2 6 . 6 2 5  
1 8 . 3 7 5  
1 6 . 5 0 0  
2 4 . 0 0 0  
1 0 . 5 0 0  
1 1 . 2 5 0  
1 0 . 6 2 5  
5 8 . 6 2 5  
3 . 1 8 7  
1 4 . 5 0 0  
1 2 . 7 5 0  
9 . 8 7 5  
1 0 . 2 5 0  
12.000 
1 1 . 3 7 5  
1 0 . 8 7 5  
1 2 . 5 0 0  
1 1 . 8 7 5  
- . 4 5 0  
- . 1 3 4  
- . 3 5 1  
- . 5 8 1  
- . 2 7 9  
- . 2 3 8  
- . 2 1 4  
- . 8 4 2  
- . 1 5 9  
- . 7 3 8  
- . 0 4 9  
- . 3 4 2  
. 2 6 5  
- . 3 3 1  
. 2 6 4  
. 3 1 6  
- . 0 4 5  
- . 0 7 6  
- . 0 9 8  
- . 4 7 3  
. 5 1 6  
- . 0 5 5  
- . 5 7 5  
- . 3 6 2  
- . 6 7 4  
- . 0 0 4  
- . 0 7 0  
- . 2 3 7  
- . 1 0 4  
- . 2 1 3  
Fil 
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
12 (Continued) 
M e a n  S c o r e s  F o r  z - s c o r e s  F o r  M e a n  S c o r e s  F o r  z - s c o r e s  f o r  8  
2 9  b o y s  i n  c o l l e g e  b o y s  i n  c o l l e g e  8  b o y s  w h o  w e r e  b o y s  u n e m p l o y e d  
u n e m p l o y e d  
1 5 . 2 7 5 8 6 2 1  . 5 3 3  1 0 . 5 0 0  - . 3 9 6  
4 0 . 1 0 3 4 4 8 3  . 4 8 0  3 3 . 3 7 5  - . 7 7 4  
4 7 . 2 0 6 8 9 6 6  . 2 3 3  4 4 . 5 0 0  . 0 5 6  
4 4  . 2 4 1 3 7 9 3  . 0 2 6  3 9 . 7 5 0  - . 3 3 7  
2 6 . 0 3 4 4 8 2 8  - . 1 6 5  2 9  . 0 0 0  . 1 5 8  
4 0 . 3 7 9 3 1 0 3  - . 0 0 1  4 1 . 5 0 0  . 1 0 1  
3 5 . 1 0 3 4 4 8 3  - . 1 2 0  3 5 . 3 7 5  - . 0 9 4  
2 9 . 1 3 7 9 3 1 0  . 1 4 7  2 6 . 1 2 5  - . 1 5 9  
2 1 . 6 8 9 6 5 5 2  . 4 0 2  1 9 . 5 0 0  . 1 2 2  
1 0 . 6 3 9 6 5 5 2  . 0 9 2  1 0 . 3 7 5  . 0 3 7  
3 7 . 1 7 2 4 2 3 8  . 0 4 2  3 8 . 3 7 5  . 1 5 1  
4 0 . 6 8 9 6 5 5 2  - . 2 3 0  3 9  . 6 2 5  - . 3 1 5  
3 9  . 8 2 7 5 8 6 2  . 7 3 1  2 6 . 2 5 0  - . 5 7 4  
3 3 . 0 6 8 9 6 5 5  . 3 1 1  2 4 . 0 0 0  - . 7 9 5  
7 2 . 8 9 6 5 5 1 7  . 6 4 3  5 0 . 2 5 0  - . 5 3 6  
4 7 . 7 9 3 1 0 3 4  . 2 9 0  4 1 . 0 0 0  - . 4 6 0  
2 . 2 4 1 3 7 9 3  - . 8 8 1  3 . 1 0 0  . 5 1 6  
V a r .  M e a n  S c o r e s  f o r  S t a n d a r d  D e v i a t i o n s  
a l l  1 3 5  g i r l s  f o r  a l l  g i r l s  
1  3 3 . 3 7 0 3 7 0  1 0 . 5 8 7 7 5 7 0  
2  2 5 . 1 4 0 7 4 0  8 . 9 7 4 3 9 3 9  
5 8  . 3 9 2 5 9 2  1 7 . 4 7 8 8 1 2 0  
4  3 4 . 5 2 5 9 2 5  9 . 2 2 9 1 1 4 9  
5  1 1 . 6 8 8 8 8 8  3 . 8 5 2 6 3 3 6  
6  5 . 1 3 3 3 3 3  2 . 2 3 8 7 3 6 3  
7  5 . 1 7 7 7 7 7  2 . 1 4 3 6 0 0 9  
8  1 2 . 5 0 3 7 0 3  3 . 9 4 3 3 9 4 3  
9  3 8 . 8 2 9 6 2 9  8 . 7 8 7 3 2 1 8  
1 0  
1 1  2 5 . 4 2 9 6 2 9  4  . 2 4 8 8 6 4 2  
1 2  1 3 . 1 7 0 3 7 0  5 . 1 0 7 1 2 2 2  
1 3  1 0 . 5 9 2 5 9 2  4 . 6 2 0 3 5 7 7  
1 4  2 9 . 0 0 0 0 0 0  6 . 2 6 8 8 5 2 1  
1 5  2 3 . 7 6 2 9 6 2  5 . 1 3 7 2 3 2 2  
1 6  1 7 . 7 8 5 1 8 5  4 . 8 6 4 4 0 7 9  
1 7  2 2 . 6 1 4 8 1 4  4 . 0 9 0 3 6 9 4  
1 8  2 1 . 9 7 7 7 7 7  3 . 2 1 9 4 9 9 0  
1 9  1 9 . 5 0 3 7 0 3  4 . 4 0 9 7 4 8 5  
2 0  5 7 . 3 8 5 1 8 5  8 . 9 4 5 9 2 8 1  
2 1  2 . 5 4 9 6 2 9  . 6 9 2 6 9 9 0  
2 2  1 2 . 8 2 9 6 2 9  4 . 5 8 5 0 8 4 0  
2 3  1 2 . 8 2 9 6 2 9  5 . 2 8 8 0 3 3 1  
2 4  1 4 . 3 1 8 5 1 8  4 . 2 7 0 0 8 3 1  
2 5  1 1 . 9 9 2 5 9 2  5 . 5 7 1 1 0 9 2  
2 6  1 2 . 2 4 4 4 4 4  5 . 1 0 2 4 4 2 5  
2 7  1 2 . 4 5 1 8 5 1  5 . 4 7 4 1 1 6 1  
2 8  1 3 . 6 5 9 2 5 9  5 . 3 3 6 6 6 9 7  
2 9  1 3 . 8 8 8 8 8 8  4 . 8 9 8 4 7 1 7  
F i g u r e  1 3 .  D a t a  f o r  s t a n d a r d  s c o r e s  ;  
M e a n  S c o r e s  M e a n  S c o r e s  z - s c o r e  z - s c o r e  
f o r  8 2  g i r l s  f o r  3 0  g i r l s  f o r  f o r  
I n  T r . - R e l .  N o t  i n  T r . -  t h o s e  t h o s e  
R e l .  I n  n o t  I n  
3 3 . 1 3 4 1 4 6  3 0 . 0 0 0  - . 0 2 2  - . 3 1 0  
2 5 . 1 9 5 1 2 1  2 1 . 4 0 0  . 0 0 6  - . 4 1 6  
5 8 . 2 3 1 7 0 7  5 1 . 1 3 3  - . 0 0 9  - . 4 1 5  
3 4 . 1 3 4 1 4 6  3 2 . 9 6 6  - . 0 4 2  - . 1 6 8  
1 1 . 5 9 7 5 6 0  1 1 . 1 6 6  - . 0 2 3  - . 1 3 6  
5 . 0 3 6 5 8 5  5 . 0 6 6  - . 0 4 3  - . 0 3 4  
5 . 0 7 3 1 7 0  5 . 1 0 0  - . 0 4 8  - . 0 3 6  
1 2 . 4 2 6 8 2 9  1 1 . 6 0 0  - . 0 1 9  - . 2 2 9  
3 8 . 5 3 6 5 8 5  3 7 . 0 0 0  - . 0 3 3  - . 2 0 8  
2 5 . 8 2 9 2 6 8  2 5 . 8 3 3  . 0 9 4  . 0 9 5  
1 2 . 0 3 6 5 8 5  1 5 . 2 6 6  - . 0 2 6  . 4 1 4  
1 0 . 6 5 8 5 3 6  1 0 . 1 3 3  . 0 1 4  - . 0 9 9  
3 0 . 4 6 3 4 1 4  2 8 . 1 0 0  . 2 3 3  - . 1 4 3  
2 3 . 1 8 2 9 2 6  2 4 . 2 3 3  - . 1 1 2  . 0 9 1  
1 7 . 5 2 4 3 9 0  1 6 . 3 0 0  - . 0 5 3  - . 3 0 6  
2 3 . 2 8 0 4 8 7  2 2 . 5 6 6  . 1 6 2  - . 0 1 1  
2 2 . 0 9 7 5 6 0  2 2 . 0 3 3  . 0 3 7  . 0 1 7  
2 0 . 2 1 9 5 5 1  1 8 . 6 6 6  . 1 6 0  - . 1 9 0  
5 7 . 5 0 0 0 0 0  5 8 . 8 3 3  . 0 1 2  . 4 0 0  
2 . 5 3 7 8 0 4  2 . 8 9 6  - . 0 1 5  . 5 0 1  
1 2 . 4 8 7 8 0 4  1 1 . 3 3 3  - . 0 7 4  - . 3 2 4  
1 2 . 5 9 7 5 6 0  1 1 . 8 3 3  - . 0 4 4  - . 1 8 8  
1 4 . 0 9 7 5 6 0  1 3 . 4 3 3  - . 0 2 9  - . 2 0 7  
1 1 . 9 2 6 8 2 9  9 . 6 6 6  - . 0 1 2  - . 4 1 7  
1 1 . 9 0 2 4 3 9  1 1 . 4 3 3  - . 0 6 6  - . 1 5 6  
1 2 . 0 4 8 7 8 0  1 0 . 7 0 0  - . 0 7 3  - . 3 2 0  
1 3 . 0 4 8 7 8 0  1 2 . 5 3 3  - . 1 1 4  - . 2 1 1  
1 3 . 7 8 0 4 8 7  1 2 . 7 6 6  - . 0 2 2  - . 2 2 9  
I s  
Figure 13 (Continued) 
V a r .  M e a n  S c o r e s  f o r  S t a n d a r d  D e v i a t i o n s  
a l l  1 3 5  g i r l s  f o r  a l l  g i r l s  
3 0  1 3  . 2 5 9 2 5 9  4  . 6 6 1 6 2 9 5  
3 1  1 4  . 3 1 1 1 1 1  5  . 3 8 3 0 3 9 4  
3 2  4 0  . 1 8 5 1 8 5  4  . 0 3 3 7 8 4 9  
3 3  2 7  . 1 1 8 5 1 8  1 2  . 5 4 6 6 6 0 0  
3 4  2 0  . 9 8 5 1 8 5  8  . 7 9 1 9 4 4 3  
3 5  2 3  . 2 3 7 0 3 7  8  . 0 1 3 2 4 2 2  
3 6  2 7  . 0 2 9 6 2 5  1 1  . 8 2 5 8 1 3 0  
3 7  4 0  . 5 5 5 5 5 5  1 0  .  6 6 3 5 5 6 0  
3 8  3 0  . 8 8 8 8 8 8  9  . 9 9 9 7 5 1 2  
3 9  2 0  . 1 7 0 3 7 0  7  . 3 3 3 7 7 0 5  
4 0  1 4  . 1 5 5 5 5 5  6  . 1 3 0 2 6 1 0  
4 1  5 0  . 2 1 4 8 1 4  1 2  . 9 7 2 6 3 7 0  
4 2  6 1  . 7 1 8 5 1 8  1 7  . 0 2 4 8 5 0 0  
4 3  3 3  . 5 2 5 9 2 5  9  . 9 3 0 2 2 6 4  
4 4  2 7  . 9 0 3 7 0 3  8  . 6 9 4 5 4 6 2  
4 5  6 1  . 4 0 0 0 0 0  1 6  . 4 7 0 3 2 6 0  
4 6  4 5  . 0 2 2 2 2 2  7  . 9 0 4 7 1 8 6  
4 7  2  . 4 6 9 2 9 6  . 6 6 7 7 2 8 8  
M e a n  S c o r e s  M e a n  S c o r e s  z - s c o r e  z - s c o r e  
f o r  8 2  g i r l s  f o r  3 0  g i r l s  f o r  f o r  
i n  T r . - R e l .  N o t  i n  T r . -  t h o s e  t h o s e  
R e l .  I n  n o t  I n  
1 2 . 7 8 0 4 8 7  1 2 . 2 0 0  - . 1 0 3  - . 0 1 2  
1 3 . 7 1 9 5 1 2  1 3 . 4 6 6  - . 1 0 9  - . 1 7 5  
4 0 . 5 2 4 3 9 0  3 8 . 5 6 6  . 0 8 4  - . 4 0 1  
2 5 . 3 0 4 8 7 8  2 5 . 6 3 3  - . 1 4 6  - . 1 1 0  
2 0  . 7 4 3 9 0 2  2 0 . 6 6 6  - . 0 2 7  - . 0 3 6  
2 3 . 2 5 6 0 9 7  2 2 . 9 0 0  . 0 0 2  - . 0 4 2  
2 4 . 5 3 6 5 8 5  2 7  . 1 6 6  - . 2 2 9  . 0 0 1  
4 1 . 6 4 6 3 4 1  4 0 . 2 6 6  . 1 0 2  - . 0 2 7  
2 9 . 2 1 9 5 1 2  3 2 . 6 3 3  - . 1 6 6  . 1 7 5  
1 9 . 6 3 4 1 4 6  2 0 . 7 0 0  - . 0 7 3  . 0 7 2  
1 4  . 0 2 4 3 9 0  1 4 . 2 3 3  - . 0 2 1  . 0 1 2  
5 0 . 7 9 2 6 8 2  4 8 . 2 6 6  . 0 4 4  - . 1 5 1  
6 5 . 5 4 8 7 8 0  6 1 . 1 6  6  . 2 4 4  - . 0 3 2  
3 3 . 4 8 7 8 0 4  3 0 . 3 6 6  - . 0 0 4  - . 3 1 8  
2 8 . 0 3 6 5 8 5  2 4 . 1 6 6  . 0 1 5  - . 4 2 8  
6 2  . 1 5 8 5 3 6  5 4 . 5 3 3  . 0 4 5  - . 4 1 7  
4 4  . 9 8 7 8 0 5  4 4 . 7 0 0  - . 0 0 4  - . 0 4 0  
2 . 5 0 4 8 7 8  2 . 7 6 6  . 0 5 3  . 4 4 5  
Figure 13 (Continued) 
V a r .  M e a n  S c o r e s  Z - s c o r e s  f o r  M e a n  S c o r e s  Z - s c o r e s  M e a n  S c o r e s  Z - s c o r e i  
f o r  2 3  g i r l s  g i r l s  i n  f o r  1 1  g i r l s  f o r  U n e m ­ f o r  1 4  
i n  c o l l e g e  c o l l e g e  U n e m p l o y e d  p l o y e d  g i r l s  H o u s e w i v e s  
1  3 8  . 6 0 8 6 9 5 7  . 4 9 6  3 6 . 3 6 3 6  . 2 8 3  3 2 . 7 8 5 7 1 4 3  - . 0 5 6  
2  2 9 . 8 2 6 0 8 7 0  . 5 2 2  2 7 . 4 5 4 5  . 2 5 8  2 3 . 5 7 1 4 2 8 6  - . 1 7 4  
3  6 8 . 4 3 4 7 8 2 6  . 5 9 6  6 3 . 0 9 0 9  . 3 7 7  5 6 . 3 5 7 1 4 2 9  - . 1 1 7  
. 4  3 7 . 9 5 6 5 2 1 7  . 2 6 3  3 8 . 5 4 5 4  . 4 3 5  3 3 . 0 0 0 0 0 0 0  - . 1 6 5  
5  1 2 . 6 9 5 6 5 2 2  . 2 6 1  1 2 . 3 6 3 6  . 1 7 3  1 1 . 6 4 2 8 5 7 1  - . 0 1 2  
6  5 . 5 6 5 2 1 7 4  . 1 9 3  5 . 8 1 8 1  . 3 0 5  4  . 4 2 8 5 7 1 4  - . 3 1 4  
7  5 . 6 5 2 1 7 3 9  . 2 2 1  6 . 1 8 1 8  . 4 6 8  5 . 4 2 8 5 7 1 4  . 1 1 2  
8  1 3 . 9 5 6 5 2 1 7  . 3 4 6  1 4 . 1 8 1 8  . 4 2 6  1 1 . 4 2 8 5 7 1 4  - . 2 6 7  
9  
1  n  
4 2 . 2 6 0 8 6 9 6  . 3 8 9  4 8 . 1 8 1 8  1 . 0 0 0  3 8 . 6 4 2 8 5 7 1  - . 0 2 1  
X U  
1 1  2 3 . 4 7 8 2 6 0 9  - . 4 5 8  2 4 . 6 3 6 3  - . 1 8 6  2 5 . 9 2 8 5 7 1 4  . 1 1 7  
1 2  1 4  . 4 7 8 2 6 0 9  . 2 6 1  1 6 . 2 7 2 7  . 6 2 0  1 2 . 7 1 4 2 8 5 7  - . 0 9 1  
1 3  1 0 . 9 5 6 5 2 1 7  . 0 7 8  1 0 . 4 5 4 5  - . 1 1 8  1 0 . 5 7 1 4 2 8 6  - . 0 0 3  
1 4  2 4  . 9 5 6 5 2 1 7  —  . 6 6 0  2 8 . 3 6 3 6  - . 1 0 3  3 1 . 0 7 1 4 2 8 6  . 3 3 0  
1 5  2 5 . 2 1 7 3 9 1 3  . 2 8 3  2 5 . 2 7 2 7  . 2 9 3  2 2 . 5 7 1 4 2 8 6  - . 2 3 1  
1 6  2 0 . 6 5 2 1 7 3 9  . 5 9 0  1 5 . 9 0 9 0  - . 3 8 6  1 7  . 0 0 0 0 0 0 0  - . 1 6 1  
1 7  2 0 . 3 0 4 3 4 7 8  - . 5 4 0  2 1 . 6 3 6 3  - . 2 3 9  2 3 . 5 7 1 4 2 8 6  . 2 3 3  
1 8  2 1 . 4 7 8 2 6 0 9  - . 1 5 5  2 1 . 5 4 5 4  - . 1 3 4  2 2  . 0 0 0 0 0 0 0  . 0 0 7  
1 9  1 8 . 0 4 3 4 7 8 3  - . 3 3 1  1 8 . 8 1 8 1  - . 1 5 5  2 0 . 4 2 8 5 7 1 4  . 2 0 9  
2 0  6 1 . 6 0 8 6 9 5 7  . 4 7 2  5 6 . 4 5 4 5  - . 0 8 5  5 4 . 9 7 1 4 2 8 6  - . 3 5 8  
2 1  2 . 1 3 9 1 3 0 4  - . 5 8 6  2 . 5 1 8 1  - . 0 4 4  2 . 4 2 8 5 7 1 4  - . 1 7 1  
2 2  1 6 . 0 0 0 0 0 0 0  . 6 8 9  1 3 . 1 8 1 8  . 0 7 6  1 2 . 7 1 4 2 8 5 7  - . 0 2 5  
2 3  1 4 . 9 5 6 5 2 1 7  . 4 0 1  1 5 . 7 2 7 2  . 5 4  6  1 2 . 8 5 7 1 4 2 9  . 0 0 5  
2 4  1 6 . 2 6 0 8 6 9 6  . 4 5 4  1 5 . 9 0 9 0  . 3 7 2  1 3 . 2 8 5 7 1 4 3  - . 2 4 1  
2 5  1 5 . 2 6 0 8 6 9 6  . 7 6 6  1 4 . 1 8 1 8  . 3 9 1  1 0 . 9 2 8 5 7 1 4  - . 1 9 1  
2 6  1 4 . 5 2 1 7 3 9 1  . 4 3 9  1 4 . 0 9 0 9  . 3 5 6  1 1 . 1 4 2 8 5 7 1  - . 2 1 2  
2 7  1 6 . 1 7 3 9 1 3 0  . 6 7 6  1 4 . 1 8 1 8  . 3 1 4  1 1 . 2 1 4 2 8 5 7  - . 2 2 5  
2 8  1 7 . 3 0 4 3 4 7 8  . 6 8 2  1 4 . 6 3 6 3  . 1 8 3  1 2 . 3 5 7 1 4 2 9  - . 2 4 3  
2 9  1 5 . 7 3 9 1 3 0 4  . 3 7 8  1 6 . 1 8 1 8  . 4 6 9  1 3 . 6 4 2 8 5 7 1  - . 0 5 0  
3 0  1 6 . 3 4 7 8 2 6 1  . 6 6 2  1 5 . 3 6 3 6  . 4 5 1  1 3 . 0 0 0 0 0 0 0  - . 0 5 5  
Figure 13 (Continued) 
V a r .  M e a n  S c o r e s  
f o r  2 3  g i r l s  
i n  c o l l e g e  
Z - s c o r e s  f o r  
g i r l s  i n  
c o l l e g e  
M e a n  S c o r e s  
f o r  1 1  g i r l s  
u n e m p l o y e d  -
Z - s c o r e s  
f o r  U n e m ­
p l o y e d  g i r l s  
M e a n  S c o r e s  
f o r  1 4  
H o u s e w i v e s  
Z - s c o r e s  
3 1  1 7 . 5 2 1 7 3 9 1  . 5 9 6  1 7 . 3 6 3 6  . 5 6 7  1 3 . 7 1 4 2 8 5 7  - . 1 1 1  
3 2  4 1 . 0 8 6 9 5 6 5  . 2 2 5  3 8 . 4 5 4 5  - . 4 3 2  4 0 . 5 0 0 0 0 0 0  . 0 7 8  
3 3  3 5 . 5 2 1 7 3 9 1  . 6 7 1  2 7 . 4 5 4 5  . 0 2 6  2 5 . 7 8 5 7 1 4 3  - . 1 0 6  
3 4  2 2 . 2 6 0 8 6 9 6  . 1 4 6  2 3 . 5 4 5 4  . 2 9 2  2 4  . 6 4 2 8 5 7 1  . 4 1 5  
3 5  "  2 3 . 6 0 8 6 9 5 7  . 0 4 6  2 1 . 1 8 1 8  - . 2 5 6  2 2 . 8 5 7 1 4 2 9  - . 0 4 7  
3 6  3 5 . 7 3 9 1 3 0 4  . 7 2 6  2 8  . 9 0 9 0  . 1 5 6  2 3 . 1 4 2 8 5 7 1  - . 3 2 3  
3 7  3 7 . 0 4 3 4 7 8 3  - . 3 1 9  4 1 . 3 6 3 6  . 0 7 3  3 9 . 5 7 1 4 2 8 6  - . 0 8 9  
3 8  3 4 . 5 6 5 2 1 7 4  . 3 6 7  3 6 . 8 1 8 1  . 5 9 2  3 1 . 5 7 1 4 2 8 6  . 0 6 8  
3 9  2 1 . 3 9 1 3 0 4 3  . 1 6 6 \  2 1 . 3 6 3 6  . 1 7 6  2 0 . 3 5 7 1 4 2 9  . 0 2 5  
4 0  1 4 . 5 2 1 7 3 9 1  . 0 5 9  1 1 . 1 8 1 8  - . 4 8 5  1 1 . 7 8 5 7 1 4 3  - . 3 8 6  
4 1  5 0 . 6 9 5 6 5 2 2  . 3 6 9  4 1 . 6 3 6 3  - . 6 5 9  5 4 . 8 5 7 1 4 2 9  . 3 5 7  
4 2  4 8 . 7 8 2 6 0 8 7  - . 7 6 0  5 9 . 6 3 6 3  - . 1 2 2  6 2 . 9 2 8 5 7 1 4  . 0 7 1  
4 3  3 7 . 7 8 2 6 0 8 7  . 4 2 5  3 5 . 6 3 6 3  . 2 1 1  3 3 . 8 5 7 1 4 2 9  . 0 3 3  
4 4  3 2 . 3 0 4 3 4 7 8  . 5 0 5  2 9 . 1 8 1 8  . 1 4 6  2 9 . 4 2 8 5 7 1 4  . 1 7 5  
4 5  6 7 . 6 5 2 1 7 3 9  . 3 8 0  6 4 . 8 1 8 1  . 2 0 7  6 3 . 2 8 5 7 1 4 3  . 1 1 4  
4 6  4 5 . 5 6 5 2 1 7 4  . 0 6 7  5 2 . 4 5 4 5  . 9 4 0  4 5 . 9 2 8 5 7 1 4  . 1 1 3  
4 7  1 . 9 5 6 5 2 1 7  - . 4 6 6  2 . 3 6 3 6  - . 1 5 7  2 . 5 2 8 5 7 1 4  . 0 8 8  
